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INTRODUCTION

SITE LOCATION

S79

The site of the West Lake Landfill is located at 13500 St. Ch%rles Rock Road in
c

Bridgeton, Missouri (see Figure IN-1), Thejsé}e of the old iandfiltféégggggy
approximately _ acres, was placed on the ail&vium of the Missouri River, and
part was placed in previously existing rock quarry pits at the edge of the
Missouri River Valley. Current landfilling is being carried out in a deep
quarry placed in bedrock formations which are hydrologically isolated from the

old landfill, and is therefore not part of this study.

PURPOSE

The hydrogeologic investigation was intended to obtain the data necessary to
define the groundwater flow patterns and flow rates in the vicinity of the site,
and determine the nature and distribution of any contaminants which may occur in
the groundwater. It was also intended to provide a basis for planning a program
of long-term groundwater quality monitoring at the site and background data for

development of a remedial action program if conditions warrant.

Because the geologic setting and stratification of the subsurface materials
beneath the site influence the groundwater occurrence and flow pattern, a major
part of the investigation was directed towards defining the site geology and
engineering properties of the subsurface materials. In addition, a certain
amount of data was available from previous investigations, and an analysis was

made of the usefulness of that information.
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SCOPE
To analyze the hydrogeologic conditions at the site, field work was performed in
two phases, after evaluating existing subsurface information, as well as
available geological publications. Soil samples were obtained from 15 borings
drilled for this investigation. Selected samples were tested for soil

engineering properties, including moisture content, density, grain size, and for

————— -

fine grained soils, ALLQEPEE&NLETEEE! PiEEBméfé?’EE;ﬁdéi;é;hwere-instélled-in
the borings, both to future water level measurements and in some cases to obtain
groundwater samples for chemical analysis. Twenty of the previously existing
piezometers on the site were found to be usable for water level determinations.
Therefore, water levels were measured periodically in a total of 35 piezometers.
The piezometer tubes are screened at various depths in the alluvial aquifer, to

determine the hydraulic head and groundwater flow direction at different levels

in different and areas of the site.

Groundwater samples were collected from 18 selected monitoring wells. The wells
were selected to provide data at widespread locations on the site and at
different depths within the alluvium. Two rounds of sampling were performed,
one 1in winter and one in summer. The water samples were chemically analyzed in

the laboratory for full priority pollutants.

To assist in interpretation of the data from this investigation, maps and
subsurface profiles have been prepared showing the hydraulic head in the
aquifer, and the distribution of chemical constituents in the groundwater. The

maps and profiles are included in this report.
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The analysis of the data includes an assessment of the impacts of - the landfill
on the groundwater of the area. The analysis was applied towards recommending a

plan for future, long-term groundwater monitoring.

* % k k%
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PART I

GEOLOGICAL SETTING

In the St. Louis vicinity, the bedrock stratigraphic sequence consists primarily
of limestone and dolomite which were deposited, for the most part, in shallow
epicontinental seas. Geologic deposits range in age from Precambrian to
Holocene. The Precambrian rocks are the only units that do not crop out in the
St. Louis area; they are, however, present in the subsurface. Many periods of
emergence, nondeposition or erosion are implied by the disconformities and local

unconformities observed in surface exposures and well data.

Bedrock in the West Lake area consists of limestones of the Pennsylvanian and
Mississippian systems (Ref. 1) A thin deposit of the Cherokee Group
(Pennsylvanian) occurs nearest the surface at the site. The Cherokee consists
primarily of limestone in this area, but may also contain interbeds of other
clastic sedimentary rocks, primarily shales (Ref. 2). Below the Cherokee are
Mississippian limestones of the Meramecian series. The Ste. Genevieve limestone
(approximately 30 feet thick), if present here, is apparently quite thin,
Occurring stratigraphically below the Ste. Genevieve is the St. Louis Formation
(approximately 100 feet thick). The Saint Louis is the primary limestone which
is presently mined at the West Lake Quarry. Below the St. Louis Formation is
the Salem Formation (approximately 100 to 160 feet thick), a limestone which is
also being quarried at West Lake. The Warsaw Formation occurs below the Salem.
The Warsaw is a shaley limestone with some shale interbeds (approximately 80

feet thick) and quarrying probably terminates near the top of this stratum.
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The present structural attitude of the rock units is the result of
compressional, tensional and uplifting forces which moved and altered the units
from their original depositional positions. These forces have folded,
fractured, faulted and tilted the focks in the St. Louis area to a moderate
degree, and the resulting structures are superimposed on a regional dip or
large-scale tilting of the rock units of from 60 to 80 feet per mile.to the
northeast. Locally, in the West Lake area, the bedrock strata are nearly

horizontal with minimal fractures.

Alluvium, including thick deposits of glacial outwash and some river terrace
deposits fills the deeply eroded bedrock channel formed by the Missouri River
during the Pleistocene Epoch. The thickness of the alluvium is variable because
of irregularities 1in the bedrock surface upon which it was deposited, but the
maximum known thickness is approximately 150 feet. The alluvium is composed of
clay, silt, sand and gravel. In general, the alluvium becomes coarser-grained
with depth. Occuring on the Missouri River valley bluffs above the river valley

are thick loess deposits. These loess deposits directly overlie the bedrock of

the uplands.

The West hake Landfill site is located on the Missouri River valley's east wall
(Figufe I-1). Bedrock in the landfill vicinity occurs near the surface at the
point of transition between the loessial bluffs to the east and the alluvial
valley to the west. The generalized line of transition is shown on Figure I-2.
The bedrock surface drops off sharply below the valley to the west and the loess
bluffs rise abruptly above the bedrock to the east. The quarry operations occur

generally where the bedrock is nearest the surface at the edge of the valley
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wall, and past landfill operations have generally extended from the quarry area
westward on the alluvium. The surface of the alluvial deposits is quite level,

although small drainageways and channels create slight depressions and terraces.

Figure I-1 is a generalized, vertically exaggerated geologic profile across the
Missouri River valley in the vicinity of the site. This profile illustrates the
relationships between the impervious bedrock, the alluvial aquifer, and the

general range of water table elevations in the aquifer.

Figure I-2 is a site plan showing the topography of the site and the 1locations
of the borings drilled and/or used in this investigation. Also shown on Figure

I-2 are the approximate boundaries of the landfilled area.

Figure I-3 is a detailed geologic profile along the southwest perimeter of the
existing landfili. The location of the line of the detailed geologic profile is
shown on Figure I-2, Figure I-3 shows the relationships between the bedrock and
the overlying alluvium, comprised of the coarse-grained aquifer and the
uppermost, generally fine-grained aquitard. Also shown are water levels in
piezometers at times of relatively high river stage (and consequent high water
table in May 1984) and relatively low river stage (and consequent low water
table in February 1984). Also, note that the water table intersects the ground
surface in the drainage ditch adjacent to the road at the northern end of the

profile line.

% % % % %
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PART II

SUBSURFACE INVESTIGATION

PRELIMINARY AND PRIMARY INVESTIGATIONS AND PREVIOUS STUDIES

A preliminary subsurface field investigation of the site was conducted in
August, 1984. The field and laboratory work performed for this
investigation were 1intended to supplement information from previous
investigations of this site, and to obtain additional information on
groundwater conditions. The preliminary investigation included drilling and
sampling nine borings, four of which extended to bedrock. The locations of
the borings (which are numbered in the 80';) are shown on Figure ‘I-Z. The
information was presented in the report entitled "Hydrogeologic
Investigation - West Lake Landfill - Preliminary Phase Report", January,
1985 by Burns & McDonnell. After the preliminary phase of the project was
completed and the data evaluated the primary phase was begun. Six test
borings were drilled and piezometers installed in April and August, 1985.

All six test borings were drilled to bedrock. The locations of these

borings (numbered in the 90's) are shown on Figure I-2.

Existing piezometeres (numbered in the 50's, 60's, and 70's) were evaluated
for soundness of construction by field inspection and response to water
level changes and found to be acceptable for indication of water levels
(hydraulic head). Therefore, data collected from these piezometers was

utilized to evaluate groundwater gradients and flow directions.

WST2.HYI I1-1



Piezometers were installed in all borings for both phases for purposes of
water level determination were used for obtaining water samples for chemical
analysis. Some of the piezometers were clustered with existing monitoring
wells or with each other resulting 1in eight clusters of water level
monitoring points that can be used to detect possible differences in water
pressure (hydraulic head) with depth. Boring depths ranged from 22.0 feet
to 143.3 feet. Soil samples were obtained on 5- or 10-foot centers in all
borings according to ASTM standards. Using thin-walled Shelby tubes, 12
undisturbed soil samples were obtained at various depths in the borings.
Using standard penetration test procedure, 156 split-spoon samples were also

obtained.

The geologic logs of all of the borings drilled for this 1investigation are

included in Appendix A.

MONITORING WELL PROGRAM

Piezometers were installed in each boring according to the typical
construction diagram in Appendix B. Specific construction details for
piezometers are noted on the respective boring logs. When piezometers were
not responding to changing water levels in the aquifer they were developed
by evacuating with compressed air until clear water flowed freely into the
piezometer. Piezometer D-~87 did not respond even after evacuation by
compressed air, so it was bailed and surged to ensure that it was
functioning  properly. Piezometers were installed at shallow depths
(designated "S" and screened near the water table elevation), deep depths

(designated "D" and screened near the bedrock surface), or intermediate
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depths (designated "I"). Deptﬁs were determined considering depths of
nearby existing piezometers so that the entire saturated thickness of the
aquifer could be monitored. Because the depths of many of the shallow and
intermediate piezometers were close to each other, data from the shallow and
intermediate piezometers were all used together for contouring the ‘water

table.

Presence and depth of free water was noted on boring logs during drilling,
when possible, and water levels in borings and piezometers were noted
immediately after installation and at various times thereafter. These water
levels, along with water levels from existing monitoring wells, are
tabulated in Appendix C of this report. A surface water monitoring point
(SMP-4) was placed in the drainage ditch along St. Charles Rock Road at the
northern tip of the site. Throughout most of the year, the water table in
the aquifer is above the bottom of the ditch, so monitoring surface water
elevations there provides data on hydraulic head in the aquifer. SMP-4 was
destroyed before 1its location and elevation were surveyed but changes in

water levels were recorded for three months.

During the preliminary phase, in-situ hydraulic conductivity was determined
in four piezometers using a single-pulse bailer test, performed according to
methods described by Hvorslev (1951). An air compressor was used to
evacuate the piezometers, and water levels were measured as the well
recovered. Data from these tests along with calculations of permeability
using Hazen's formula are presented in Table D-1 in Appendix D of this

report.,
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DRILLING AND SOIL TESTING

The soil borings were drilled using a truck-mounted Acker MP-5 drill rig.
Generally, 4-inch-diameter continuous-flight augers were used to drill above
the water table and 4-1/2-inch-diameter Tri-cone rotary wash methods were
used below the water table. The drilling was performed by Wabash Drilling
Company (Subsurface Construction Company), St. Louis, Missouri, under the
continuous observation of a Burns & McDonnell geologist who logged the
encountered soil and rock materials. Surveying to determine boring

elevations was done by Bollinger Surveying Company.

Laboratory testing of the soils material was performed by Kansas City
Testing Laboratory, Shawnee Mission, Kansas. Tests included (three)
moisture contents, (three) dry unit weights, (two) Atterberg limits, (eight)
sieve analyses, and (two) hydrometer analyses. All tests were performed in

accordance with ASTM standards.

The results of all soils laboratory tests for engineering properties are

included in Appendix D.

GROUNDWATER SAMPLING AND CHEMICAL ANALYSIS

1. SAMPLE LOCATIONS

For the evaluation of groundwater chemical quality, 18 existing
monitoring wells were selected for sampling. The wells were located in

various locations around the site of the previously landfilled areas and
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screened in the shallow,.intermediate and deep parts of the alluvium,
There were two sampling rounds, from December 11 to December 15, 1985,
and from May 19 to May 21, 1986. The purpose was to evaluate the
difference in groundwater quality in relation to seasonal wvariation.

The sampled monitoring wells were as follows:

§-51 D-87

1-59 D-88

I1-66 D-89

S-80 D-90

D-81 D-91

D-82 D-92

D-83 D-93

S-84 D-94

D-85 D-95
hould be noted that Piezometer I-66 was not sampled during the first
ling round because 1t was inundated by surface water in the road-side
h.
FIELD METHODS

All samples were collected by a Burns & McDonnell Environmental Engineer

with assistance from West Lake employees.

Before sample collection, the water level was measured to determine the
amount of water in the piezometer casing. Approximately three casing
volumes were then removed from each piezometer with a bailer and the
piezometer was allowed to recharge before sampling. A Teflon bailer

with polypropylene rope was used to flush and sample.
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Before moving to the next well, the bailer was thoroughly cleaned with

distilled water and the polypropylene rope was replaced.

The samples were collected in bottles prepared and supplied by the
laboratory. The volatile samples were collected first, leaving no air
space in the sample vials. All preservatives were added to the samples
in the field except for the metals samples. Preservative was added to
the metals samples after they were filtered through a 45-micron Geotech

backflush filter. This took place at the end of each sampling day.

All samples were kept cool until delivery to the laboratory. All sample
bottles were accompanied by Chain-of-Custody forms listing information
such as the sample number name of sampler, date, bottles, and type of

analysis.

CHEMICAL ANALYSIS

All samples were analyzed for priority pollutants listed under 40 CFR,
Part 122. The priority pollutants consist of the following:

Volatile Organics
Acid/Base Neutral Extractables
Pesticides/PCB's
Total Phenols
Total Cyanide
Metals

In addition, during Round 1, samples for Monitoring Wells D-83, §-84, D-85

and D-92 were analyzed for gross alpha and beta radiation. On May 7 and 8,

1986, water samples were collected from 32 wells by Department of Energy

personnel and analyzed for gross alpha and beta radiation.
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LABORATORIES

The ériority pollutant samples collected during Round 1 were analyzed by
Environmental Trace Substances Research Center, located in Columbia,
Missouri. The samples analyzed for gross alpha and beta were sent to
Controls for Environmental Pollution, Inc., in Santa Fe, New Mexico.
Volatile organics were analyzed according to EPA Method 624.
Base-Neutral Extractables were analyzed according to EPA Method 625.
Acid extractables were analyzed according to EPA Method 604. Pesticides
and PCB's were analyzed according to ERA Method 608. Metals were
analyzed by inductively coupled plasma, and cold vapor atomic absorption

was used to detect mercury.

The second round of priority pollutant samples was analyzed by
Envirodyne Engineers of St. Louis, Missouri, The Department of Energy
gross alpha and beta samples were analyzed by Oak Ridge Associated
Universities, in Oak Ridge, Tennessee. Volatile organics were analyzed
by EPA Method 624. Base-Neutral/Acid Extractables, and Pesticides/PCB's
were analyzed by EPA Method 625. Arsenic, selenium, silver, antimony
and thallium were analyzed by furnace atomic absorption. Mercury was
analyzed by cold vapor atomic absorption. The remainder of the metals

were analyzed by inductively copyled plasma.
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E.

DATA INTERPRETATION

GEOLOGICAL INFORMATION

The geological and subsurface information obtained from the test borings
on the site igs illustrated on several subsurface profiles to facilitate
interpretation and understanding of the geology of the site. The
profiles have been used to show the lateral changes in subsurface
materials, determined from the geologist's Llogs and soils laboratory

data.

WATER LEVEL DATA

Selected rounds of water level measurements have been contoured in plan
view to illustrate the configuration of the water table in different
parts of the site at times of different river stage. From the water
level contour maps, directions of groundwater flow are indicated. Maps
were prepared separately for the deep piezometers so that comparison
between groundwater flow in the deep and shallow/intermediate zones in
the aquifer could be made. Note that the depths of the bottoms of the
piezometers designated shallow and intermediate are vary nearly the

same, so for purposes of this report, they are contoured together.

" Selected water levels are also shown on geologic profiles (Figures I-1

and I-3) to illustrate the relationship between deep and shallow water
levels. 1In addition, two graphs are provided showing change in Missouri

River stage relative to changes in water levels in selected piezometer.

* % % % % %
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PART III

SUBSURFACE CONDITIONS

UNCONSOLIDATED OVERBURDEN

There are basically two types of unconsolidated overburden in the West Lake
vicinity; windblown silt (loess) and Missouri River alluvium. The loess
overlies bedrock on the bluffs bordering the Missouri River Valley. The old
landfill operations on the West Lake property are generally to the west of
the loess bluffs. No loess was encountered in test holes drilled for this
investigation. Due to the long-term construction activities at the site,
soil and crushed rock fill material occurs to depths of over 30 feet in some
places on the site. An example can be seen on the log of Boring D-92, where

fill soil and rock occurs to a depth of 31.0 feet.

Within the Missouri River Valley are thick deposits of alluvium. The
alluvium consists generally of sand and gravel, with minor seams and lenses
of clay and silt. Silt and clay occurs in the alluvium in significant
amounts at shallow depths, with the maximum depth of occurrence of
approximately 25 feet in some locations, and as little as approximately 5
feet in other areas. The alluvium extends to depths of over 100 feet. The
alluvium thins abruptly toward the valley edge as the bedrock rises beneath
it to form the valley wall. Permeability of the alluvium ranges from 2.4 x

1074 cm/sec to 2.5 x 107! cm/sec (see Table D-1 in Appendix D).

Ten borings drilled for this investigation penetrated the full thickness of

alluvium. Table III-1 presents a summary of alluvium thicknesses and the
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depth to bedrock in each of these borings. All ten of these borings
terminated in limestone bedrock.
Table III-1

SUMMARY OF BORING DEPTHS

Thickness Depth to
Boring No. of Alluvium (ft( Bedrock (ft)
D-83 115.3 115.3
D-85 61.5 83.5
D-87 92.0 111.0
D-89 33.9 47.8
D-90 46.0 46.0
D-91 44,0 44,0
D-92 112.6 143.6
D-93 104.0 118.0
D-94 108.8 108.8
D-95 92,6 100.6

Natural deposition in the Missouri River floodplain has occured as the river
channel meandered between the valley walls creating point bars and natural
levees, filling abandoned channels, and temporarily forming swamps, Llakes,
and small channel environments. This resulted in the deposition of various
materials throughout the floodplain, and, consequently, lithologic units
terminate in the subsurface very abruptly both horizontally and vertically.
A relatively consistent pattern in the alluvial profile is that coarse sands
gnd gravels tend to occur lower in the profile and silts and clays occur
nearer the ground surface. Soils that are predominantly silt and clay tend
to occur in the upper 5 to 10 feet of the natural alluvium, but fines occur
to depths of approximately 25 feet in places. This is generally above an
elevation of 430 feet. A few seams of fine-grained soil occur below the

430-foot elevation as in Boring D-81. South of the site, a substantial
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thickness of silty clay was encountered during the investigation. Boring

D-91 encountered a deposit of silty clay to a maximum depth of 31.0 feet.

Between elevations of roughly 450 feet and 400 feet, the alluvium is
characterized by interbedded seams of sand, silty and clayey sand, and a few
silty clay seams. These seams range in thickness from a few inches to over
10 feet. They are quite discontinuous laterally as evidenced by the poor
correlation between adjacent borings. This material is generally of a lower

~_—>

permeability than the underlying sands and may be considered an aquitard in

-\

the areas where the fines occur, Flow occurs through the soil, but
transmission is impeded by the presence of a significant amount of fines.
This zone is of a highly variable thickness due to its depositional history
(see Figure I-3). In places, the bottom of the old landfill apparently

extends below this fine grained stratum into the aquifer sands below.

Below an elevation of roughly 400 feet, thick deposits of sand which are
quite wuniform in character, are ptedominént. Several borings encountered
gravel seams. For example, Borings D-81, D-92, D-93, and D-95 encountered
gravel seams at depths ranging from 47 to 123 feet. While being more
uniform in character than the overlying alluvium, these deeper sands exhibit
changes in lithology and grain-size characteristics when correlated between

borings.
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B.

BEDROCK

Bedrock was encountered in Borings b-83, D-85, D-87, D-89, D-%0, D-91, D-92,
D-93, D-94 and D-95. The rock was penetrated from 0.0-feet to 1.2 feet in
these borings. The bedrock is described as a cream to light-brown
limestone, medium strong to strong, and correlates with the St. Louis and
Salem limestones observed in the West Lake quarry. The bedrock below the
alluvium 1is apparently only slightly weathered as evidenced by the
difficulty with which it was penetrated. A few fracture zones are visible
in the quarry but the limestone is predominantly unfractured. Very few
seeps discharge into the quarry which has been excavated to more than 180

feet below the alluvial water table.

Table III-2, below, lists the borings in which bedrock was encountered and
the depths and elevations of the bedrock surface, which was found to be

limestone in all cases.

Table III-2

Depth to Elevation
Boring No. Bedrock of Bedrock
D-83 115.3 329.1
D-85 83.5 369.4
D-87 111.0 349.0
D-89 47.8 406.3
D-90 46.0 400.0
D-91 44.0 404.0
D-92 143.6 331.77
D-93 118.0 332.70
D-94 109.8 333.88
D-95 100.6 352.49

The base of the nearby quarry is in shaley limestone, probably of the Warsaw

Formation, which is at an elevation of about 240 feet. The St. Louis and
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Salem limestones in the quarry area extend from near the ground surface down

to the Warsaw Formation.

C. GROUNDWATER OCCURRENCE

1.

WST3.HYI

GENERAL DESCRIPTION

Groundwater in the alluvium generally occurs as a single aquifer wunder
water table conditions. There are a few localized exceptions to this
condition which cause minor and usually temporary confining conditions.
Another minor exception that has been found is that the water level in
piezometer S-80, at the south end of the site represents a perched water
table above a localized silt and clay deposit. The water table surface
is quite level, not varying more than a foot or two in elevation over

most of the site at any given time; thus the gradient is very low.

The water table elevation fluctuates vertically as much as 7 feet, in
any particular well, throughout the year in response to variations in
precipitation. Precipitation affects the Missouri River stages,
infiltration on the site, and some localized recharge due to runoff from
the river valley bluffs; all of which have direct affect on the water

table elevations.

Generally, the major portion of the aquifer is responding to a gradient
induced by the configuration of the Missouri River bedrock channel and
also influenced by the Missouri River stage (Ref. 3). but superimposed

upon this general gradient are some minor groundwater mounds and
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depressions which influence the gradient near the water table surface.
These are apparent from groundwater contour maps, several of which were
constructed from water level data obtained from this study. The August
29-30, 1984 data are representative of the perennial contour pattern and
are shown on Figure III-2. The most prominent of the water table
features 1is the persistent mound occurring in the southern portion of

the landfili.

The water table gradient is variable with time in different parts of the
aquifer, although these variations are of a relatively minor scale.
Since the water table is nearly level, a relatively minor change in the
water level in an area can cause a change in flow direction at the water
table surface. Because of the many minor effects on the water table
over the area, such as local recharge and discharge areas and variable
soils materials, the water table is an uneven surface at any given time
and may change its configuration over a period of time, However,

>

overall movement of groundwater over a substantial period of time is

_ e e ———— e

— e e e — .
L

most often to the northwest, either toward the river oy’subparalleljto

RO, S t _—

T

The elevation of the water table at the site generally £fluctuates
between 430 and 440 feet during the year. The water table is high
during and after the spring rains and snowmelt of March and April and
rises slightly after the fall rains in October (see Figures III-2 and
III-3). The water table fluctuations generally mimic the Missouri River

stage fluctuations in a subdued manner.
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At any given time, the water table is nearly level with the otabley
exception of the persistent groundwater mound in the viciniﬁy-bf
Piezometers S-75, S-76, I-73 and D-89 which is discussed later in this
section. In the northern half of the landfill site, the relief on the
water table surface is commonly less than 0.5-feet at any given time,
indicating a very low gradient., The groundwater mound in the éouthern
portion of the landfill is seen to exhibit relief of from 1 to about 4

feet at the different times of observation for this study.

At times, there is an apparent predominantly downward component of flow
in the aquifer near the valley wall. This 1is 1indicated by the
difference in hydrostatic head between piezometers screened in the upper
and lower portions of the aquifer. The deeper piezometers generally
indicate lower water levels than nearby shallower piezometers. Since
groundwater flows from areas of higher pressure to lower pressure, the
flow would be generally downward in this area. An example of this 1is
seen when comparing October 1984 water levels in the deeper D-81 and
D-89 piezometers to water levels in the shallower S-75 and §-76
piezometers. The calculated vertical gradient near the valley wall
varies somewhat throughout the year but generally ranges between 0.117
and~_9:99925? This wvertical component of flow dominates the horizontal
;omponent near the valley wall, which generally ranges between 0.003 and
0.008 ™ throughout the year. Further west, away from the sloping bedrock
valley wall, flow 1is predominantly lateral. Comparison of deep

hydrostatic head in D-83 with shallow hydrostatic head in I-62 indicates

little elevation difference and, therefore, almost no vertical component
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of flow exists. The flow is basically horizontal; generally toward the
Migsouri River. The horizontal gradient generally ranges between 0.0003
and 919%97 throughout this year as calculated from regional groundwater

contours (obtained from Earth City piezometers as shown on Figure IN-1),

Generally, the water table elevation is influenced most significantly by
the stages of the Missouri River. As the river rises or declines, the
water table responds similarly but in a delayed and subdued manner,
Hydrographs were constructed from piezometers which exhibit the typical
pattern of change in water levels throughout the year. As can be seen
by comparing these hydrographs with the Missouri River stages
(Figures III-2 and III-3), the water levels in the piezometers are seen
to rise steadily 1in the spring, when the river is rising, and decline
during the drier summer months.(}the rise in the water table at the West
-
Lake site lags behind the overall rise in the river stage during the
spring by several weeks. The alluvium creates a buffer zone between the
river and thé alluvial groundwater beneath the site causing the time
lag. Another effect of the alluvium is to decrease the effect of rapid
changes in the river stage so that the water levels in the piezometers
do not fluctuate dramatically on a daily basis. This lack of daily
fluctuation of the water table was documented by the continuous water

level recorder, which reveals gradual, slow changes 1in water table

elevation,

The water table generally slopes downstream and toward the river during

the dry summer months and generally downstream during the wet spring
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months,[githough changes in gradient direction apparently occur at other
times during the year in response to changes in stage of the Missouri
RiverZ] Determination of this overall gradient direction is based upon
Earth City piezometer readings and from water table contour maps of the
floodplain across the Missouri River Valley from the site (Ref. 4) (see
Figure IN-1). The gradient may be away from the river for short.periods
of time during high river states, but this is apparently only a

localized affect near the river.

The unconfined condition of the aquifer is evidenced by the absence of a

continuous aquiclude being correlated between borings. Another

indication of unconfined conditions 1is the water level data from
clustered piezometers. As can be seen by comparing Figures III-1 and
III-4, five clusters (pairs) of piezometers, S-84 and D-85, I-66 and
D-94; I-62 and D-83; S-82 and D-93; S-51 and D-90; and I-50 and D-91
show essentially no elevation difference in water levels between the
piezometers screened 1in the deeper portion of the aquifer and the
adjacent piezometers set to shallower depths. This indicates that the
deep and shallow wells were screened in the same hydraulic unit and no

confining conditions exist there. It also indicates horizontal flow in
——

—_—

these areas with little or no vertical component of flow at the time

these measurements were made.

Another cluster, S-80 and I-50, exhibits significant, though not large,
water level differences between adjacent deep and shallow wells. The

difference between water levels in S-80 and the deeper I-50 is due to a
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shallow perched W;C: zone which is intercepted by the screened segment
of Piezometer S-80. Piezometer S-80 indicates the head in the perched
zone and I-50 indicates the head in a deeper sand seam. The sarr seam is
confined below silty clay. Because the water elevation in I-50 is very
nearly the same elevation as in nearby wells and since the clay seams in
the vicinity tend not to be laterally extensive, it 1is concluded that
the groundwater in I-50 1is semi-confined, rather than completely
confined. That 13, it has some degree of hydraulic connection with the
surrounding groundwater, but 1is partially confined because of the
presence of the overlying low-permeability material. Since the water
table in Piezometer S-80 is perched, the water levels from this well are

excluded from the groundwater contour maps.

Water levels were continuously monitored in Piezometer I-62 from May 24
to October 23, 1984 wusing a Stevens water level recorder. The water
level remained fairly steady, with only minor fluctuations, wuntil
approximately July 6, 1984 when a fairly steady decline from 436.1 to
435.6 occurred until about the end of July. Another more rapid decline
in the water level occurred from about August 6 to August 28 when the
water elevation dropped from 435.4 to 432.9., The water level remained
fairly steady through September until October 3 when the recorder was
removed. The indication from the continuous monitoring data 1is that
monthly water level measurements are adequate for detecting any

significant changes in water table elevations.
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FLOW DIRECTION AND GRADIENTS

Figure III-1 includes water table contours and arrows indicating general
groundwater flow direction, It is important to note that the map was
made using water level data from August 29 and 30, 1984, and that the
pattern of contours is consistent with the pattern from the other water
well measurements made for this stufi;\)thus, the pattern of watér table
contours is relatively constant Eg:oughout the year, even while the
elevation of the water table in the entire aquifer is illustrated by the
water levels shown on the detailed geologic profile across the site

(Figure I-3).

To determine the difference between groundwater flow in the upper
portion of the aquifer as compared to that in the lower part of the
aquifer, a comparison was made between water levels measured in the
shallow and intermediate piezometers and those measured in the deep

peizometers.

The deep and shallow flow patterns are generally similar, but there are
times when the hydraulic gradients in the lower part of the aquifer are
extremely low (less than 1 foot per mile), and the groundwater flow

o
rates in the deep aquifer are negligible. This can be seen by comparing

Figure III-4 (where the flow patterns and gradients in the upper aquifer
are similar to the general pattern shown on Figure III-3), with Figure
III-5, where the gradient is negligible, but very slightly elevated in
the northern parts of the landfill. Figures III-5 and III-6 have been

provided to illustrate that there are times when a gradient builds up on
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the hydraulic head in the deep aquifer, in response to recharge from the
surface water recharge zones in the southeast part of the site. The
changing pattern of hydraulic head distribution in the deep portion of
the aquifer is also probably related to changing pressures in the
aquifer canal by rise and fall 0f Ariver stage. As can be seen in
Figures I1I-6 and III-7, the pattern of groundwater flow in the deep

aquifer is similar to that in the shallow aquifer.

The flow direction of groundwater beneath the West lake site 1s
dependent upon which part of the aquifer is considered. At the surface
of the water table, a perennial mound in the southern portion of the
site controls the flow direction (see Figure III-1). Groundwater in the
upper portion of the aquifer will flow away from the mound to the north,
west, and south., Because this mound 1is small (less than 3 feet of
relief in comparison to the thickness and voluﬁe of the aquifer, it has
only a slight affect on groundwater flow direction at greater depths.
The groundwater mound is the result of a local recharge area created by:
(1) the pumping of water from the quarry to surface drainage ditches

which is discharged to this area, (2) surface infiltration along O0ld

™~

St. Charges Rock Road, and (3) possible leakage from unlined}sqgfégg

7
—— — et

water holding ponds in the quarry vicinity. Groundwater in the lower

portion of the aquifer flows generally in a westerly or northwesterly
direction in response to the gradient induced by the Missouri River
stage and the gradient of the river valley. Flow is predominantly
downward near the valley wall., Another influence on the flow direction

is the nonuniform permeability characteristics of the aquifer. Because
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of the various alluvial materials, such as clay lenses and small sand-
filled channels, groundwater will flow more rapidly through the higher
permeability materials. These effects will tend to be localized and

will not change the overall flow direction drastically.

In the northern part of the site where the water table gradients are
seen to the very low (see Figure III-1), groundwater flow is generally
northward near the northern end of the site and westward from the
western portion of the landfill. Thus, flow is generally radiating from
the central portion of the landfill toward the perimeter, probably due
to slight mounding of the water table within the landfill itself.
Because of the extremely low hydraulic gradients and low relief on the
water table, this pattern may not be consistent with time; local
variations may alter the pattern somewhat, but these variations are
minor. Thus the pattern shown on Figure III-1 predominates throughout

the year.

2. GROUNDWATER QUALITY

a. Distribution of Chemical Constituents y

The lateral and vertical distribution of detected chemical /

/ constituents was investigated to determine if the landfill was

affecting local and downgradient groundwater quality.

(1) Lateral Distribution: Chemical results were obtained from wells

upgradient, downgradient, and around the perimeter of the
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landfilled area. When chemicals were detected at several
-locations, the results were plotted on a site map. The most
informative chemical distribution maps are shown in this report.
The complete results of chemical analysis are contained in

Appendix E.

The only priority pollutant volatile organic compound detected
in both rounds was methylene chloride. The chemical
distributions for Round 1 and Round 2 are shown on Figures _
and . In Round 1, methylene chloride was detected in wells
throughout the landfill area. Piezometer D-90 showed 83 ug/l of
methylene chloride, the highest detected level. The
concentration pattern was irregular and therefore not contoured.
In general, the downgradient wells showed lower levels of
methylene chloride (from 6 to 12 ug/l), except for
Piezometer D-83, which had 55 ug/l.f"Acetone, not a priority
pollutant, was also detected in most samples. Methylene
chloride was also detected in Round 2, but at only three
locations and at lower concentrations. Piezometer D-90, only
contained 6 ug/l. Piezometer D-89 showed 10 ug/l and
Piezometer I-59, a shallow downgradient well, showed 7 ug/l.
The rest of the well concentrations were less than the detection

limit of 5 ug/l.

The only priority pollutant base-neutral compounds detected in

Round 1 were bis(2-~ethylhexyl)phthalate and trace amounts of two

III-14 WST3.HYI




WST3.HYI

other phthalates. Only bis(2-ethylhexyl)phthalate was detected
during Round 2 at one location. The chemical distribution map
for Round 1 is shown on Figure III-10. Round 1 results showed
bis(2-ethylhexyl)phthalate at five locations throughout the
landfill area. The pattern was irregular and therefore not
contoured. Piezometer D-90 showed 115 ug/l, whiie the
background wells had concentrations less than the 1 ug/l
detection limit. Piezometer D-92 had the highest level of
477 ug/l. The downgradient well mostly had concentrations

either close to or below the detection limit.

Round 2 results showed bis(2-ethylhexyl)phthalate at only one
location. As in Round 1, Piezometer D-92 had the highest level
of 25 ug/l. All other wells showed concentrations less than the

10 ug/l detection limit.

The Round 1 results, in addition to providing  priority
pollutants concentrations, also provided information on possible
additional organic compounds. Trace amounts of aliphatic
hydrocarbons (also identified as diesel o0il) were detected in
Piezometer I-59 and S-80. An organic odor was evident in
Piezometer S~80 during both sampling rounds. Most of the
samples contained a variety of tentatively identified compounds
such as phthalate esters, trimethyl cyclohexane-l-one, and other
compounds found in plastics. The source of these compounds 1is

unknown.
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Phenol was detected at five locations in Round 1. Figure III-1l
shows the distribution of phenol. The pattern is irregular and
therefore not contoured. Piezometer D-92 had the highest
concentration of 19 ug/l. The downgradient wells to the west of
the landfill had concentrations of up to 7 ug/l. The detection

limit was 1.7 ug/l.

Phenol was not detected in Round 2 above the detection limit of
10 ug/1. No other acid-extractable compound was detected. A
general analysis of total phenolic compounds, a different

analysis with detection limit of 2 ug/l, was negative.

Trace amounts of several pesticides were detected during
Round 1. Compounds detected included gamma BHC (Lindane), delta
BHC, chlordane, dieldrin, endrin, 4,4' DDD, 4,4' DDE, 4,4' DDT,
and hexachlorobenzene. The compounds DDD and DDE are
decomposition products of DDT. All wells tested positive for at
least one pesticide. Piezometers $-82 and D-83, to the west of
the landfill, showed the greatest numbers and highest
concentrations of pesticides. All pesticide concentrations were
less than 0.70 ug/l. The distribution of two frequently found
pesticides, chlordane and 4,4' DDE, were plotted and shown on
Figures III-12 and III-13. Chlordane was not detected 1in the
upgradient wells, and shows an irregular pattern 1in the
downgradient wells., Piezometer $S-82 had a maximum concentration

of 0.258 ug/l. The DDT decomposition product, 4,4' DDE, was
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found at 11 wells, -both upgradient and downgradient of the
landfill. The upgradient and background wells had higher
concentrations. Piezometer D-89 had the maximum concentration
at 0.117 ug/l. In general, the distribution of pesticides is

irregular and the source 1is unknown. No pesticides were

——

detected in Round 2. The detection 1limits 1n Round 2 were

’1//——/‘\———-——\

similar to those in Round 1.

The distribution of inorganic constituents followed an undefined
pattern as did the organic constituents. Total cyanide was
detected at 1 or 2 ug/l levels at six locations during Round 1.
The highest level was 6 ug/l at Piezometer D-90 to the south of
the landfill area. In Round 2, total cyanide was detected in
only one well above the 5 ug/l detection limit. Piezometer D-89
had the h1ghest level at 7 ug/l. /ék ;7LJ1A,,,4Q L}rLILL
n[f ,(rv’vVA' Kﬁy-ﬁ&hw/g %“LA

The Round 1 metals ICP (Inductively Coupled Plasma) scan
produced results for 32 dissolved metals. Conventional
parameters such as iron and sodium were plotted to determine a
pattern with respect to the landfill, since these compounds are
often associated with landfill contamination. The distributions
of sodium and iron are shown on Figures III-14 and III-15. The
sodium concentration ranged from 5 mg/l to a high of 175 mg/l at
Piezometer D-83. The ranges were generally between 30 and
70 mg/l both upgradient and downgradient of the 1landfill, with

no distinct pattern. Levels were generally higher in the wells
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west of the landfill (over 100 mg/l). Dissolved iron
distribution was also irregular. The highest concentration of

31.5 mg/l was found in Piezometer S-84. Levels were generally

higher within the landfill boundary. Downgradient
concentrations were slightly higher than upgradient
concentrations.

In Round 1, very few priority pollutant metals were detected,
except for copper and zinc. The distribution of zine, which was
found in almost all wells, is shown for Rounds 1 and 2 on
Figures III-16 and III-17. The concentrations ranged from less
than 2 ug/l in Piezometer D-90 to 1240 ug/l in the adjacent
Piezometer S-51. Most other concentrations ranged from 30 to

140 ug/l throughout the landfill.

—

P

In Round 2, the detection 1limits for most metals were
approximately one- tenth the detection limits in Round 1. Even
at detection limits of 1 to 4 ug/l, very few heavy metals were
detected. The highest lead concentration was found at
Piezometer D-91,to the south of the landfill. Compounds such as
antimony, nickel, thallium, and zinc were commonly found.
Silver was detected but at 1levels close to or below the
detection limit of 2 ug/l. The distribution of zinc is shown on
Figure III-19. As in Round 1, the lowest level of less than
2 ug/l was found in Piezometer D-90, while the highest level of

2000 ug/l1 was found in the adjacent Piezometer S-51. The
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remaining wells ranged between less than 2 and 70 ug/l

throughout the landfill,

The distribution of the heavy metal arsenic was plotted, since
several positive values were obtained. This 1is shown on
Figure III-18. Piezometer D-91, a background well, cbntained
4 ug/1 of dissolved arsenic. The maximum level of 9 ug/l was

found in Piezometer S-84 and S-88.

Generally, the distribution of dissolved metals showed no
distinct pattern and downgradient levels did not significantly

differ from upgradient levels.

The significance of the chemical constituent concentrations will

be discussed in Part IV.

In addition to priority pollutant analysis, four wells were also
sampled for gross alpha and beta radiation during Round 1. The
results are included in Appendix E. The values for gross alpha
ranged from less than 2 pCi/l (pico curies per liter) in
Piezometer D-83 to 270 pCi/l in Piezometer S-84.
Piezometer S-84 had the only gross alpha or beta level exceeding
31 pCi/l. The laboratory explained that these high levels could
have been due to the presence of suspended clay material in the

sample, and that future samples should be filtered.
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In May, 1986, 32 well samples were collected and analyzed for

gross alpha and beta by the Department of Energy. The results

/f7

are included in Appendix E. Further isotopic analyses are being éi'
i : @

b
VS S
performed on many of the samples. <;) \MJA N ;m&;,,

(2) Vertical Distribution: The vertical distribution of chemical

constituents was evaluated to determine:

(a) The presence of chemicals in the shallow and deep aquifers.

(b) Differences between the shallow and deep aquifers with

respect to chemical constituents,

Organic chemicals were detected both in the shallow and deep
part of the aquifer. In general, highest levels of methylene
chloride were found in the deep piezometers, although only three
pliezometers had detectable levels in Round 2.
Bis(2-ethylhexyl)phthalate was only found in deep piezometers in
both Round 1 and Round 2. In Round 1, phenol was found in both
shallow and deep piezometers. Pesticides were also found 1in

both shallow and deep piezometers at similar concentrations.

Dissolved metals concentrations showed no definite pattern with
respect to shallow and deep aquifer levels, In some well
'clusters, sodium was highest in the deep wells and in other well

clusters sodium was highest in the shallow wells. The same was
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true for iron, zinc and many of the other detected metals. The
well cluster of D-90 and S-51 consistently showed_a low zinc
level in the deep well and a high zinc level in the shallow
well. The reason for this is uncertain, since this occurrence
was inconsistent with other metals data but nonetheless 1is not

at a level of concern.

Seasonal Variation

The sampling rounds occurred during two distinct seasons. Round 1
took place in December while Round 2 took place in May. In general,
more chemicals were detected in Round 1, and at higher
concentrations. Among those chemicals found to a greater extent in
Round 1 were methylene chloride, bis(2-ethylhexyl)phthalate, phenol
and pesticides. Priority pollutant metals were found more often in
Round 2 because of the lower detection 1limits. Comparable metals
such as zinc did not show substantial changes from Round 1 to

Round 2.

Validity of Data

The validity of the chemical data is dependent on:

o The field collection of the water samples and proper preservation
of the samples.

o The chemical laboratory quality assurance/quality control

(Qa/qc).
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The organic data can be evaluated using the laboratory spike and
blank and replicate sample data. During Round 1, the spike and
duplicate sample results were within method accuracy limits.

Bis(2-ethylhexyl)phthalate was detected in the blank at 3.5 ug/l.

The Round 2 laboratory volatile organic blanks contained 17 and
15 ug/1 of methylene chloride. Trace concentrations  of

bis(2-ethylhexyl)phthalate were detected in the blanks.

The QA/QC information provided by the labovatories for Round 1 and
Round 2 indicates that the sample data is reliable with respect to
laboratory analysis. Possible interferences are methylene chloride
and bis(2-ethylhexyl)phthalate. The Round 2 blank concentrations of
methylene chloride may be high enough to cancel out the

concentrations found in the three wells.

Field procedures could also have introduced an error factor to the
chemical results. Common sampling errors are:

o Introduction of surface contamination to the sample.

o Improper cooling, storage and preservation.

0 Aeration of sample during collection.

o Insufficient purging of stagnant well water.

o Use of unclean sample bottles and sampling equipment.

Since precautions were taken to minimize these errors, the collected

samples are probably representative of the aquifer water quality.
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It should be noted that the Department of Enefgy samples, taken on
May 7 and 8, 1986, were sampled by different personnel. The quality

control of the filed procedures are unknown.

k% %
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"PART IV

IMPACT OF LANDFILL ON GROUNDWATER QUALITY

DOWNGRADIENT WATER USE

As described above ifnthe discussion of regional groundwater hydrology, the
discharge point for the groundwater downgradient beneath the old landfill
site is the Missouri River. There are no water supply wells at the Earth
City 1industrial park, and no known water supply wells elsewhere
downgradient. The drainage ditches along St. Charles Rock Road intersect
the wger table. E:Fhetefore, the groundwater underflow beneath the site

passes through the ditchfes as a surface water occurrenceZ]

DOWNGRADIENT GROUNDWATER QUALITY

To assess the impact of the landfill on groundwater quality, the chemical
constituent levels in the background wells were compared with levels within

and downgradient of the landfill.

Methylene chloride was found in a background piezometer (D-91), an

upgradient piezometer (D-89) and is also a possible laboratory interferent.

It is unclear whether the landf111 is a source of methylene chloride. V’Z /1’“/

Bis (2-ethylhexyl)pthalate was found in an upgradient (D-89) and
possible laboratory interferent. Levels in Round 1 were generally highest

within the landfill (D-92), and may therefore be affected by the landfill.
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Phenol was found at its highest levels within the landfill area (D-92) and

in downgradient piezometers and could therefore be affected by the landfill.

The various pesticides found in Round 1 showed no particular distribution
pattern. Some were found more in the background wells (4, 4'DDE) and others
in the downgradient wells (heptachlor, chlorodane). Levels tended to be
highest in Piezometers S-82, D-83 and S-84, all downgradient. The effect of
the landfill on pesticide levels is unclear, since none were detected in

Round 2.

As mentioned earlier, the distribution of dissolved metals showed no
particular pattern. Sodium levels tended to be higher in the interior and
downgradient wells, as did iron levels. Other metals of concern did not

appear to be affected by the landfill.

The-chemical results suggest that /certain wells showed relatively high
~ . ~

levels \bf several cohstituents. During Round I, Piézsmeter D-90 had the

e -

maximum concentrations for methylene chloride, total cyanide and also

N .
. N
~

contained bis (Z:gthylhexyls'upthalate. Piezometer . D~92 had the maximum
concentration of phenéT\apd bis (Z?eth§lhexyl) pthalate/ and also contained
~

methylene chloride.

.-'/ .-/-\\
During Round 2, NgTb\ D-89 had the maximum concentration//ﬁfa methylene
| \ .
/

chloride and bis. (2-ethylhexyl) . phthalate. I:? e possible source is the

i

vehicle maintenance:shop located‘ggér piezomet
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c.

RISK ASSESSMENT

POTENTIAL PATHWAYS

The potential pathways of chemical transport from the landfill are: the
following:

o Direct contact.

o Air transport.

o Surface water runoff.

o Groundwater transport.

Direct contact and air transport would primarily affect persons working
in and around in the landfill operation and were not considered major
pathways. The risk 1is most 1likely similar to operations at most

municipal landfills.

Surface water runoff from the landfill primarily flows to a drainage
ditch along the north side of the landfill and the south side of
St. Charles Rock Road. This ditch is also occasionally recharged with
groundwater. This surface water either recharges the groundwater or
discharges to the Missouri River. A pond along this ditch is located on
the northwest side of the 1landfill, and 1is known to contain fish.
Groundwater could potentially be affecting fish in this pond, but more
data is needed to evaluate this possibility., Surface water runoff to

the south and southwest flows out across relatively flat agricultural
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level, and some of this runoff may join the small intermittent creeks

which traverse the area.

]}CL)/E/’}he groundwater pathway would affect persons using groundwate:\7
' i

o

A

i . . . o :
=f///”/’ downgradient of the landfill before it discharges in the Missouri River. !
/

“ As discussed in Part IV, Section A, no private wells have been

identified. The remote possibility of future wells being located down
gradient of the site should be considered when evaluating the

groundwater quality.

L T2 J\W 6ﬂ Zon - Skt 1“44 «/1‘5’*1’“?/
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A 2. STATE AND FEDERAL WATER QUALITY CRITERIA (Q/EMW e

The concentration levels of various groundwater chemical constituents
found during this investigation were compared with Federal and State
drinking water quality standard and recommendations. The comparison is
shown on Table IV-1, The compounds listed were the major detected
compounds which have water quality standards and recommendations. The
maximum, or worst case, concentrations were used to evaluate the

groundwater quality.

According to the available data, most of the chemicals detected in the
groundwater were at levels below drinking water quality limits and

guidelines. Exceptions are phenol, chlordane, 4,4' DDT and cyanide.

Phenol was considerably below federal guidelines for health and
aesthetics (taste and odor) but was greater than the drinking water

limit of 1 ug/l. Chlordane was detected and therefore exceeded the
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proposed RMCC of 0 for potential carcinogens. The EPA Health Risk

Criteria for 4,4'DDT is 0.00024 ug/l and was detected at 0.051 wug/l.
Some decomposition products, &4,4'DDE and 4,4'DDD, were also detected.
Total cyanide, at 7 ug/l exceeded the drinking water standard of 5

ug/l; however, the standard 1is based on cyanide amenable to

chlorination. Arsenic, at 9 ug/l, exceeded the EPA Health Risk criteria
h—/’——__x

for one in 100,000 cancer risk but was below the 50 ug/l drinking water

—————————

- —
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Compound
Methylene

Chloride

Bis
(2-ethylhexyl)
phthalate
Phenol

Gamma BHC-
(Lindane)
Chlordane

Endrin
4,4' DDT
Cyanide

Arsenic
Cadmium
Lead
Silver
Copper
Nickel

Zine
Note:

HRC ~ Health Risk Criteria:
11/28/80)

TABLE IV-1

WATER QUALITY CRITERIA

Max. Water Quality
Conc. Well No. Criteria (ug/l
(ug/1) Round HRC AWQL  _MDNR Other
83 D-90(1) 600 (RSD)
150 (SNARL)
4717 D-92(1) 15,000
19 D-92(1) 1 4000 (RFD)-
300 (T&®)
0.100 s-82(1) 0.186 4 (DWS)
0.258 S-82(1) 0.23 8 (SNARL)
0 (RMCL)
0.140 s-84(1) 1 0.2 (DWS)
0.051 D-83(1) 0.00024
7 D-89(2) e 200 5
Y (Amen to Cl)
9 s-84,5-88(2) [0.0022 7/ 50 50 (DWS)
e ( 50 (RMCL)
3 D-85(1) - 10 10 10 (DWS)
5 (RMCL)
13 D-91(2) 50 50 50 (DWS)
20 (RMCL)
7 1-59,D-92(2) 50 S0 50 (DWs)
57 1-59(1) 1000 1000 (T&0)
62 s-82(2) 13,400
2000 §-51(2) 5000 5000 (T&0)

Cancer Risk per 100,000 population (Fed. Reg.

AWQL ~ Ambient Water Quality Criteria (Fed. Reg. 11/28/80)
MDNR ~ Missouri Department of Natural Resources - Drinking Water Limits

RSD ~ Risk Specific Dose:
RFD - Risk Factor Dose:

Cancer Risk per 100,000 pop. (Fed. Reg. 613186)

(Fed. Reg. 613186)
T& ~ Taste and Odor Recommendations
SNARL - Suggested No Adverse Response Levels, Long Term
DWS ~ U.S.E.P.A. Drinking Water Standard
RMCL ~ Recommended Maximum Contaminant Level (proposed - Fed. Reg. 11/13/85)
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PART V

CONCLUSIONS

SUMMARY OF HYDROGEOLOGICAL CONCLUSIONS

Based upon information from the Burns & McDonnell investigation of the _West

Lake Landfill site it can be concluded that:

The alluvium of the Missouri River forms the major aquifer in the vicinity
of the site. The underlying bedrock is relatively impermeable, both on the

valley side slopes and the bedrock valley floor buried beneath the alluvium.

Alluvial deposits of the Missouri River are in hydraulic communication with
the river, thus the river has a major influence on water levgﬁé in the
alluvium, A rise in river stage during seasons of high rainfall and snow
melt causes the water table in the aquifer to rise. Conversely a seasonal
drop in the river stage causes the water table in the aquifer to drop.
Although the rise and fall of the aquifer is less than that of the
correlative change in river stage, the change in water table elevation is
relatively uniform throughout the entire extent of the aquifer in the site

vicinity.

The predominant direction of groundwater flow in the aquifer in the region
near the site is northwestward toward the Missouri River. This predominant,
regional pattern of flow is illustrated on Figure IN-1, which was made using
water levels in piezometers in the Earth City area in 1976. There are broad

fluctuations in this flow direction throughout the year and the predominant

WSTCON.HYI v-1
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flow direction ranges from slightly south of due west to northwest

""’ » . I3
(subparallel to the northerly flow direction of the Missouri River). During
——

short periods of the year (primarily in the spring and for short periods in
winter), when the river stage is rising rapidly, the predominant groundwater
flow direction 1in the aquifer may be temporarily reversed in the localized
vicinity of the river. This occurs while the river is at a higher elevation
than the water table. This generally eastward flow is of short duration and

is overshadowed by the predominant westward flow at some distance from the

river.

Throughout most of its extent, the aquifer is generally unconfined (under
water table conditions). Relatively low-permeability, discontinuous clayey
and silty zones in the upper part of the alluvium may cause semiconfined and

perched water conditions in very localized areas.

Other localized effects, of only minor significance, may affect groundwater
flow directions in the aquifer. As can be seen on Figure III-1 the only
local feature of note is a perennial groundwater mound, superimposed on the
generally westward sloping water table which predominates on the rest of the
site. The groundwater mound is located on the southern part of the West
Lake site, and occurs due to a localized recharge zone. This mounding is
created by: (1) water pumped from the quarry being discharged at the ground
surface above the mound, (2) surface infiltration from the drainage ditches
along Old St. Charles Rock Road after rainfall (illustrated by cross-
hatching on Figure III-1, (3) and possible leakage from the surface water

holding ponds immediately west of the existing quarry (also illustrated by
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cross-hatching on Figure III-l.- This mound generally affects flow direction
only in the upper portion of the aquifer, but may result in a significant
vertical component of flow beneath the mound. The mounding effect is
superimposed on the effect caused by changes in river stages and the effect
of the bedrock valley. In the bulk of the aquifer, other than beneath the

mound, the vertical component of flow is insignificant.

In the area of the groundwater mound, flow direction in the upper portion of
the aquifer is to the south, west and north away from the mound. Flow
direction lower in the aquifer includes a major component that is vertically

downward near the valley wall, but is horizontal either toward or

N -
R e o

|/ - .
\yff subparallel to the Missouri River at some distance from the valley wall.

Gradients in hydraulic head in the lower aquifer are, at times, extremely
low. See, for example, Figure III-5. Thus, minor fluctuations in head (in
the range of 1/10-foot) may be sufficient to cause —wmajor— changes in flow
direction. But because the gradients are very low at such times,

groundwater flow rates are negligible.

At other times (see for example, Figure III-7), there may be two to three
feet of differential in hydraulic head across the site. The pattern in
hydraulic head distribution in the deep aquifer at such times is seen to
reflect approximately the same pattern as the head distribution in the

shallow aquifer (see Figure III-4). Thus, the surface water feattﬁ93f:§H§EH\

recharge the shallow part of the aquifer and cause groundwate7/. ‘? /E7;7
in the southeastern part of the site also recharge the deeper k:jf\.jf//fhe// o (
v
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aquifer by vertical infiltration from above. During such times, groundwater
flow in the deep portion of the aquifer is laterally, away from the recharge
area, predominantly to the west and northwest. During all times of
measurement, the hydraulic gradients in the deeper part of the aquifer were

substantially less than that in the shallow part of the aquifer.

Piezometers D-89 and I-73 are in the upgradient portion of the site, in the
vicinity of the predominant recharge area of the site. Piezometers I-50 and
D-91 are in an area south of the landfill where they are outside the area of
influence of the groundwater flow pattern of the site. Thus, the
groundwater in the aquifer there is not downgradient of the site, but 1is
recharged from elsewhere, and samples from these wells may be considered
background water quality samples for the aquifer. The surface water
drainage ditches along the northern edge of the site are interconnected with
the water table, and are in the downgradient area of the groundwater flow
pattern. Thus,// they contain not only surface water runoff, but also

underflow of groundwater from the aquifer.

Based on an interpreted value of hydraulic gradient of Q.003 across the
site,' (considering the fan-shaped flow pattern diverging from the
groundwater around beneath the landfill), a value of 5.35"!0"’ cm/sec for
hydraulic conductivity of aquifer materials, a saturated thickness of
_i,f_ feet, and a site perimeter length ofm_ feet, the flow rate 1is
calculated to be 27000 gallons per day beneath the entire site. For an
assumed value of ©0.20 for effective porosity, the groundwater flow

velocity is calculated to be 75 feet per year.
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B.

SUMMARY OF GROUNDWATER QUALITY

l. Methylene chloride was the only detected priority pollutant volatile
organic chemical. 1In Round 2, the detection of methylene chloride was
accounted for by its concentration in blank samples.

2. During Round 1, methylene chloride had a maximum concentration in
Piezometer D-90.

3. The compounds bis(2-ethyl hexyl) phthalate and phenol were found at the
maximum concentration at Piezometer D-92 during Round 1.

4, The general distribution of organic constituents was scattered and
irregular. In general, phenol and methylene chloride were found to be
slightly higher in downgradient wells during Round 1. The landfill is a
possible, but not certain, contributor.

5. The distribution of dissolved metals was irregular and significant
differences were not detected between the background, upgradient and
downgradient wells,

6. Many chemical constituents were detected in the deep wells but no
significant increase was detected between the deep wells and the shallow
wells,

WSTCON.HYI V-5



c.

10.

11.

More chemicals were detected during Round 1 (December 1985) at greater

concentrations than during Round 2 (May 1986).

A variety of pesticides were detected during Round 1 at wvarious
locations, especially Piezometers $S-82, D-83 and S-84. The source of

these pesticides is unknown. ’:ﬂ/\) d}jé(_,{(i&/v\ (/:/ )LZ'L(/I/—/LG Z,...

Compared to state and federal drinking water standards, the levels of
chemicals found in the groundwater do not appear excessive. Some of the

pesticides, such as chlordane and 4,4' DDT, exceeded recommended 1evels.
for cancer risk. e fiem Y 7 '

Surface water and groundwater are connected in the drainage ditch
running along the north side of the landfill. A pond connected to this
ditch, located on the northwest side of the 1landfill, contains fish

which could be affected by the groundwater.

No water supplies using groundwater downgradient of the landfill have

been found.

PROPOSED GROUNDWATER MONITORING PROGRAM

The purpose of the proposed groundwater monitoring plan is to evaluate the

effect of the landfill on groundwater quality through long-term monitoring.

. . . .. N . \
Certain constituents detected during this investigation will %L%g be
Pag

resampled to clarify differing results between Round 1 and Round 2. =~
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The components of the proposed plan are as follows:

1, SHORT-TERM MONITORING

The following piezometers will be resampled and analyzed for the 1listed

constituents:

I-59:
D-81:
5-82:
D~83:
S~84:
D-87:
D-89:
D~90:

D-92:

Volatile Organics
Volatile Organics
Pesticides

Volatile Organics

Pesticides

bis(2 ethylhexyl) pthalate
bis(2 ethylhexyl) pthalate,
bis(2 ethylhexyl) pthalate,

bis(2 ethylhexyl) pthalate,

Based on this data, the

appropriately.

long-term

volatile organics
volatile organics
volatile organics

monitoring plan will be revised

Also, because of the presence of fish in the surface pond to the west of

the landfill, ,the fish should be sampled and analyzed for the following

constituents:

Priority pollutant pesticides

Priority pollutant metals

gross alpha and beta radiation

From this data, a decision can be made on whether or not fishing should

be allowed in this pond.

WSTCON.HYI
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The following piezometers shall be sampled on a quarterly basis:
T ———TTTT

2. LONG-TERM MONITORING /f//

S-84, D-85: north of landfill
S-82, D-93: west of landfill
D-89: upgradient
D-91: background

D-92: within landfill boundary

y

b)/ar The samples will be analyzed according to MDNR parameters for landfill

AY
v
\y“ ?J*_ monitoring. In addition, the water level will be measured in each well
o5
N/

AV : ~
v - o iecde

<

Y An analysxs of the results will determine if future remedlaf ‘action is

before sampling.

(/E' needed at the site.  —~— oI '“7/”“'“""
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APPENDIX A

CRITERIA FOR LOGGING OF SOIL AND ROCK
BORING LOGS



LEGEND AND NOMENCLATURE OF DRILLING LOGS

2) DESCRIPTION:

Weathering:

Information preceeding the logs relates to pertinent project and boring
descriptions, which are self-explanatory. Remaining items on drilling

logs are described as follows:

1) DEPTH: Depth below a given reference elevation. Normally, units are
in feet and are from the aforementioned ground surface, unless

otherwise noted.

Description of soil or rock material according to

Unified Soil Classification. Word descriptions give
principal soil constituent, other minor soil constituents,
color, moisture, consistency or density, plasticity, and
other appropriate material characteristics. Geologic
names, where appropriate, are shown in REMARKS. A solid
line denotes a stratigraphic change, a dashed line
indicates the approximate location of a stratigraphic
change. Rock samples are described according to
lithology, color, moisture content, weathering, strength,
and any discernible structure. Criteria for evaluating
weathering and strength (established by the U.S. Bureau
of Mines,) are as follows:

FR: (Fresh) No visible signs of weathering.

SW: (5lightly Weathered) Weathering (alteration) limited
to the surface of major discontinuities, no
weathering of rock material.

MW: (Moderately Weathered) Weathering (alteration) extends
throughout the rock mass, but the rock material is
not friable.

HW: (Highly Weathered) Rock is decomposed and friable,
but the rock texture and structure are preserved.

XW: (Extremely Weathered) Soil material with the original
texture, structure, and mineralogy of the rock
completely destroyed.



Strength: VS: (Very Strong) Rock surfaces cannot be scratched by a
steel nail.

S: (Strong) Faint scratch made with a steel nail.

MS: (Moderately Strong) Distinct scratch trace made with
a steel nail.

W: (Weak) Slight scratch left by fingernail, material
can be gouged out with steel nail.

VW: (Very weak) Material can be gouged out with fingernail.

3) LOG OR CLASSIFICATION: Unified Soil Classification symbols are shown
in reference to appropriate description of soil.
Rock material is noted by visual symbols (referenced

from NAVFAC DM-7 Manual, March 1971, with
slight revision) representing rock classification,

as shown below:

SANDSTONE Eiffi SILTSTONE
M\IOAG
O 9069] CONGLOMERATE MUDSTONE
SR _

F’,—'ﬂr .
COAL ”f’; DOLOMITE
- — 7 ]
LIMESTONE . I CHALK

COMPACTION SHALE CEMENTED SHALE

IS TN 7 ‘I///"‘/.
D4 GNEI Wi SCHIST
- / NE SS ',,{,7///,;

5
r = C /i
. el

= BASALT

GRANITE b




4)

5)

6)

7

BLOW COUNT: (ie: 4/7/8)

Numbers indicate the necessary blows to drive 3 six-inch
increments, or part thereof, of a split barrel sampler when
driven by a 140-pound hammer falling freely for 30 inches:
as per ASTM D 1586. The Standard Penetration Resistance

(N value) is the sum of the second and third six-inch
penetrations. If the sampler is driven less than 18 inches,
the N value 1s represented by the total resistance over the
last 12 inches. 1If the sampler is driven less than 12 inches,
logs indicate the number of blows and fraction of increment
in inches actually penetrated. Note that a blow count can
be listed for a California or Dames & Moore sampler, but
that this is not the Standard Penetration Resistance.

RECOVERY & 10SS: 1In soil this represents the total length of soil

recovered over the amount of sample penetrated.
In rock this notes the percent core recovery and
Rock Quality Designation (RQD).

SAMPLE DEPTH: A column that provides a reference to the depth below

the previously mentioned reference elevation at which
samples were taken. ' :

BOX SAMPLE NO: 1In the case of rock coring, the box number and core

run number are noted. For soils, the designated type
and consecutively numbered sample are noted by the
following letter;

SS - Split-Spoon sample, obtained by driving a 2-inch
diameter split spoon according to D 1586 to retreve
penetration resistance and sample recovery,

ST - Undisturbed thin-walled tube sample (Shelby Tube)D 1587,
obtained by penetration of a 3-inch diameter thin-walled
tube using an open or, where indicated, fixed piston

sampling head.

C - Continuous sampler: obtained by drilling a 5-foot long,
2%-inch I.D., CME split barrel sampler into the soil

material. -

DM - Liner tube sampler (Dames & Moore), obtained by
penetration of a thick-walled, split-barrel sampler
containing 2%-inch diameter ring liners.

B - Bag Sample, obtained by combining disturbed auger cuttings
for a large bag sample.



8)

9)

D -

-J -

REMARKS :

Disturbed Sample, obtained from auger cuttings or wash water
for a small container sample.

Jar Sample, obtained from any other sample method, but
later placed into a jar container due to sample size or
disturbance. '

Pertinent observations made and noted by the inspector during
drilling. These may include, but are not restricted to,

type of drilling, water seepage, fluid loss, time during
drilling, material formation, hole termination, pocket
penetrometer readings (TSF), piezometer -installation, water
levels first encountered during drilling and at some time
after completion of drilling, and any other pertinent
information.

SOIL STRENGTH: Qn is the designation of soil strength as measured with

a pocket penetrometer. Units are in tons per square foot.
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Drilling Log
Project Name WESTLAKE BorlngNoS.--80
Project No. Page of .-
BY4-0V5 -4-002 1 "2
Ground Elevation Location Total Footage 2
“v8.9 | v 25792.79¢2  E.26/9.0/59 2%.0
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxas -| Depth To Water Date Measured
Soip . ’ SEE
AWGER S s 22.0 0 4 0 REMAAKS =
Drilling Co. WA BASH DRIWWLING Co. Driller (a) DORL THORNTON
Type of
DrilingRlg. ACKER MmP -5, TebLeK P hation Test STANDARD
Date 8-28 - Sﬁ To -=29-8g¢y Fleld Observer (s) GLEN RRNSTMAW N
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
—pARKk BROWN SAVOY, 31LT AND —
TJorGANIc MATTER , DAMP - 5" 50110 Aucefs
— J 7 o’ Yo 207, .
| 4 — e - —_— - — — -
— -—
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3 -
4 3 -
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- ¢ —
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¢ - | O
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8 — -
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— g -
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= ' / 18" Jss-=
J —
— }.5
- |
12 2 —
133 . - -
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] ¢crAY,vERY SOFT , SATURATED _
090280 Burns & MDonnell Form TS-GT+
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TECHNICAL SERVICES l
GEOTECHNICAL DEPARTMENT ol1e .
Drilling Log (continued)
Boring No. S-80 I
Project Name WESTLAKE Page z of 2
Project No. 84-075-4-002 Date 8-28-8% I
Log 8l F‘C?:re sBaoxtl:r
Depth Description cf;',; CO?.‘:t &"ng; ﬁ‘},’ ® Remarks
- 3 ZATURRATEJ) '
7] 6RAY LRAOWN FINE SANDY <ILT 7 ATER 1AL
1§ — som ’eél-&v UrRy SOFT ) ! y.50, APPROX, (47,
O SATURATED - .
p— » -
] le
E ] I
17 _] 7,0 SToPPRED B£-28-84
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— = ATER L EVEL pEfFogd
_ e g*z‘;l-mc- :00am
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1| ey v |
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Drilling Log
Project Name Boring No.
LBEST LAKE D- 81
Project No. Page of
B9-075~-9-002 4
Ground Elevation Location Total Footage ’
LS
*#7.8 ”I I”602729 - .E.o 91290"/5’.
Drilling Type Hole Size | OverburdenFootage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
SEE SEE 3 b
REMARK S REMARKS &l S % 1 o ggafas“,( -
Drilling Co. wWARASH DRILLING O- Driller () DORL THORNTON
' T 79
Drilling Rig. AcKkER MP-S TRUEN Penetration Test STANDARD
Date 8-13 -89 |10 8-15-3% Fleld Observer (s) GLEN ERNSTMIANN
Sample
~ Blow or
Depth Description Class. Coumt Recov. Box No. Remarks
- BRown £NE SANDY SILT, Low = > LA
/ o PLASsSTIcry  DAMP (Fu.l_) -
2 .
= -
3 3 Gaay.mrown COAKSE GRAVEL -
1 {MAx, 2% B1A)), SomE FINE =
4 =] GRAVEL AwWD squD_, CAMP -
——/F;LL.) —
] -
5 3
6 = E
- ﬂbnow«; CLAYEY SILT, LOow E
3 eeasTicaTy pAmP Jo MelsT -
(Fiec) -
8 = 3
74 h =
—BRoOWAN FINE TO MEDiUMm 5A~1>/ * 1
medium DENSE TO LOOSE, DAmP /744 -
— 5/85 =
;) JFre) L /5 /4 g | 35!
* JBROWN crAvEy S LT, cow pLasncvry‘ ”5__' STOPPED> 8-12-84
— MOsT /'“u.) I RES » 8
- BrowWAN Si1LTY FIinvE Yo m=zbdlum ]
TJzenp, MEDium DENs.TY, / g : —
e — A A
/3 4sATURATED BELOW APPROX, 3’ — ,f"ré":,*rf%msr
—(F: P% e B ?) —] ENcoUATERED
: ‘ - > APPROY. X ¢
090280 - Bumns & MSDonnell Form TS-GT-2-1
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TECHNICAL SERVICES I
[ 4 MEN elle .
GEOTECHNICAL DEPARTMENT DI’I"II‘IQ LOQ (COﬂﬂl‘IUGd)
Boring No. D~ 8/ l I
Project Name W ESTLAKE Page 2 of 4
Project No. B4-075-4-002 Date 8= 13- 8% l
Log Core Box or
Recov.
Depth Description Class 3:',3‘:.2 &efg:s Sa'rqn:le Remarks
- = i
- ——t
BROWN SI1LTY FINE To MEDIY .
/5 ) "M S RELSBW AT
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G Fren (7 @ 57,
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] ""5_‘: 6115’ - I
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. D- 8 !
Project Name WESTLAKE Page 3 of 4
Project No. &9Y-075-9-002 ' _ Date B- 13-8%
LS | Bjow | Hovon Sonpls
Depth Description ‘ -cﬂ',, CO?,:t & f::, ,{,"g ¢ Remarks
~GRAY SILTY CULAY Mgojum Jo —~—{ss-4]
Jmew PLASTiCITY, €TIEF TO 3.8
232 JJMED 1w STUFF, motsT To T =
— SATURATED -
-335 -
34 JGAAY SILT AND SAND INTERREDS, | -
T]$1LT 15 Low prRsTICNYY, | ) -
TJVERY L00sf SATURATED ]
35_ s * la-
— -
- N N o/ Oln - NOTE Robs SUNK
- . f 2 ~ G” WWNEN sAmpLE
e ~| gs-
36— N 5 |8 56| se-e war FiRsr
~ — ATTEMPYED, o
] 3657 RECOVERY ON FiST
~ ~ ATTEMPT S0 gQops
37j o . WERE DRorPap
- 1. T — 8Ack Doww Tur
] -1 ~ HoLE AWONA SAMp|x
=8 - osrnmua
3 -
395 ) -
%0 : fos
~ — [ AN
7] 18« 3 N
“r 3 g | Jsr-7| Rp= Med-
Jeray 'Pnue TO cOARSE SA "'3: p11 &
42 JSYBANCULAL 71p SUBROUAPEY R
T GR4 NS rionLy Quﬂnnugg -
5 3AT“"R‘H’8.D —
.
934 3 .
4‘/5 GRAY SANP AWD GRAVEL(:1” May,) - -
T SATURATED e .
459 — — : 42,51
T GRAY coARSE SAND, SomE Is oo |
. MEDIUM A NP FINE, Suenourvogp . 20 e — )
4¢, 4 To suaANGuan ‘DENSE '/8 8 ss-8 N
- ‘Ld‘:
4970 —
=] J N dm— " ena— — ——— — * ]
3 (SEE PESCRIFTION BEcow) .
111479 _ Barms & MDonnett Form TS-GT-3-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continved)

Boring No. D - 81 l
Project Name WESTLAKE Page 9 of
Project No. 864-~075- 4-0D02 pate B8=13 - 84 l
APl
. L. eacoyv,
Depth Description cfar,, Co?:vr:t & fg,, ﬁ'{,’_ le Remarks
T ray SAND AWD FINE GRAVEL - I
— ,NTEQBEDSI SaNd /S FP/NE TO —
4 JcoARSE, SUBROUNDED, QUKRTZOSE -
J6RAUEL s suBANC-uLA—&Tb 3 I
JsuBRounpep, QuarTe, FELDS PAR . -
S0 - AND SIME MmATiC jarWERALS, P Sh
j PENSE To VEAY PENSE <8 |10” —{33-7q = GRAVEL I
— / / — — —
&1 _] SATURATED 22| 18# - ‘
—] . o g _ss-%ﬂ €= sSAND \T
3 o L1} . E@ |
52 — . o}
Z 7 ) 1
- = - |
53— = ) :
) :‘ —j- - ~-’ .;;;'-Z ?‘L '
S — et .~
= =
— i —
;;: i 3 S5 & I
— / ’ ) “ 3
- | 2 | 37 o A 2" dia, PVc
— : 37| 18 | — ez xi wks
56 , Z]SS-10| pre=ometer
] - — ;l‘\s‘.’di-’edl +o C’olc l
- 3627 PYC s Flush -
— = £ . . LIV th jS . I
— ~ - ama. — s
= s . ] Bottom 157 15
59 — _ 0107 mmachine
— - slotred scrqgn,_\ l
01~ - ] RelTom 7.5’ /s
570 — — — — - ~ = gravel packed
7] GRAY-BAROIWN FiNE To mEBIUM - wiTh a 27 thick
- sqvD, VER v___.__b\!',MSE s SATURAYE D — banTonrsTe pel-‘ef I
%0 _ " §0, s@al alsye,
-~ — - - {0 8" ‘: Anwlus P jr‘ob“’eJ
5' 2| 13| dss-u from segl 7 Te .
& ] - vy - { 3rouml curface,
- . - P T.0.f 15 2 .
Gz: g /7 -~ T’ . above ﬂrc‘.'r.f «Ai’?’kc.,.l
- ToTAL DERPTY (!, 5’ i
- N l.,_v_-_,w-._ - - WATER LEVEL Is @ |~
43 = ] F@ie3’ BRlowW TP
i 4 . 3:05pm B-45-83 -
- ,.-—n- -] & hes. after jastalddies
i N b ‘_' —_
— . .- . j .
111475 -~ - Barns & MDonnelt Form TS-GT-2:2 I
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Driliing Log

y o
Project Name Boring No.
WESTLAKE - 5-82
Project No. Pa t
role 8u-075-4-007 S
Ground Elevation Location i Total Footage ;
447.7 | w- 599.1580 , BE. 19-3231 26-5
Drilling Type Hole Size Overburden Footege | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
SEE sSE€ P SEE
REMARKS |RenaRks | 265 ° =) o REMARKS =
Driliing Co. wWwABHBSH DRILLING CO, Drilier (s) DoRL THORNTOAN
DrilingRlg. A CKER MP-~-5, TRuck ,’,{,‘,’,:;;uonw STANDARD
Date g-29-84 |[To 8-27-8% FieldObserver(s) G LEN ERNITMA NN
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
- - S Sot1d AuerLygls
— ol T a 6.
I 2 BRowwN SANDY CLAY, somE — c 2b
T GRAVEL  MEDIUM PLASTICITY -
— r4d —
-1 ST\¥F TO VERY STIFp, DAMp —
2 4 vo moisT (Fie) pn
3 - 3
. _
< —_
§ S 5, 6-
- 5/4 fe | 1€ 3
C - 18"y —I55-1
: s“s‘:— i
7 - -
- _
- -]
& - =
g Z BRYWN PNL SANDY SILT, oy E
!
— To NON- PLASTIC STIFF, MmoIsT —
1 To sATURATED - i"li%ﬂff
/O : I(D-b‘ EN(Ou nreERR o
— -] (O N
- - o
- 2/3/3 17" 137 .
i 3 ! P32 UNSATURATED |
— — '3 r0 )vy’, )
: )I-!:
12 =
" LieHr BROWAN c/wWE TO MEDIUM -
— 7R”D, pAMP -

090280

Barns & M<Donnell

ENGIEERS - ARCHITECTS - CONSIATANTS

Form TS-GT-2-1g5
“



TECHNICAL SERVICES
EP ME olle .
GEOTECHNICAL DEPART NT Drl"lng l.og (conﬂnued) l
BoringNo. S -82.
Project Name WwESTLAKE Page 2 of &
Project No. 84-075~-4002 Date S -27-89% I
L99 | 510w |Ravon Sarnpie
Depth ~ Description cfar,, Coﬂ:t &"fg:; |'\|"g g Remarks
— LicHYr BROWN FINETO MEDIUM j l
O sawvp, DAMp =
,5 : —— —— v—— — 3 IFP-’— 2
J erowwn STy LAY Mud/um /7/ 109 —
O PLASTICITY, Uralr ‘sTirE, 3| 7pn| Jeg-a
/16 — MoV T -
- Jc.f_‘ l
9 = - — - - SATURATED
—| BROWN -GRAY SILTY S'NR Yo — MATER /4L BELOY
I MeED )wm SAND MED Ium - APPROX, 37  To 107,
/S - PENSITY, SAtu RATED —
79 3 _ l
— k — CASING wAS
I I DRIVEF, To 20°
= — F HoLp WAS VWASH. l
20 — 9 30.6 BORED FRom 207
o 7 ’ n — To 25', )
- Tl £, Tss-4
Py 1gnl | I
] . sTe ppeDd &-24-8%|
] >/.K
22 7] - REsSumEDd ?-27-8% I
1 : ANoTp 2 HOLE wAS
_] ] COLLAPSED To
23 — 13.3° BLwow 65,
] GRAY-BROWN COARSE SAND, SOME - OVER YHE WEEKEND, I
- FINE 7O MEDYUW I SAND Mumm —
24 ] PENSI Y, SATURATED -
T PRIMARILY QUARTE, S9ME 3 " 2ie. PV .
—| CHERT rRAGMENTS AVD MAFIC _ Accio:‘e%érp -fa.s
1 mive RAtS '25— P ’
257 - e istalled o z5.s
-] 2 — pve Flush -
- Y ol des-s4 jerted, Thided I
2¢- 29| 18" | Coupl-ags.
TGRAY, sitTy FInvE Yo NED. SAND, SATURATEN . BeTrom 10° 1s .010”
. ‘ AN, X ZISSSH o chine SloTred
a7: : Icréen.
— ToTRAL DEPTH 2C6.5’ Boltgm 12.5°
—] =3 j ravel Fo.e,ked wtﬂ\
- - A 2" whick I
28: - bentoniye peljer
— . seal above,
- -] rulus is grouted
29~ : rom seql 3, Slrﬁce, l
— Ti0.f 1S 3-0'
= - Jround "sir faca "
30 - WATEQ LEVEL 15 /8.2° '
— — BeLow T0.P. 1mnErATILY
- AFTER PIEZQNETER
INSTRIiLATION &° 9&'4
B-27 -84,
111479 Barns & MDonnell Form TS-GT-2-2
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Drilling Log

.
(]

A

-
<)
Pr8ject Name BoringNo. _
WESTLAKE D-83
Project No. N Page of
89-075-4-002 1 7
Ground Elevation Location ] Total Footage 115" 3
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
SEE SEE SEE —
REMARKS | pemarks| /7 o /G O REMARKS | ¢
OrilingCo. WA R/ SH DRI A‘%’G co. Driller (s) PORL THORNTOAR
OrilingRig. ACKER MpP -5, TRUCK e onTest STANBARD
Date 8-16-02Y% To @-20-84% FieldObserver(s)  GLEN ERMSTAP 1A/
Sample
Blow or
Depth Description Class. Count Recow. Box No. Remarks
I BROWN K, NE SANDY ST AWND ] .
] “‘ ] S' D,A' ‘OQ’D .
- CREARIC MATERIAL, JAMmP - AUGERS O’ rp/57,
T BAROVWAN Siupy FINR sg.up,.mnf -
e —
T LicHT pROWN FINE To MED UM -
<4 ] sAND ,TRACE $'&T, LDOSE T -
- MED'UM DEMSITY, bPAMP ) -
— SATURATED gELOW APPROY, 10.5 —
5 : ;:0—
— 3/3 /3 '7“ —
e —— —— 55-'
& 18
= 5=
7 3 -
— . -
- - =
8 - o -
= =
_ — FATU RATED
— —1 MATGRIA L
ro0-] do.8] ANcown “"'52 :
- - kl 105
= w8 P = @ AarrRY )
'y : by ls-. : sS-Z&
: '115:
F-g. =
- ) - S - -
— A —
T eoledT 8w wN Ll '5& . o —]
- ‘l'N'rF,&BE DED w ity TyrN (" To b?)a -
— cvry <EA s SATU R ATED i —_
090280 8umns & M<Donnell

ENGREERS - ARCHITECTS -

CONBIATANTS

Form TS-GT-2-1
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.) - 83

Project Name WESTLAKE Page 2. of 7
Project No. BYy~-075~- 4-00%2 Date 8-~16 ~ 8%
| Lo9 | glow | Recon Samote
i g ow v,
Depth Description cﬁ:rss Count | & Loss ﬁ'g.o Remarks
DAL BRI, -
NTEaBEDDL ¥ w 3 ’ _ BEGAN 97" v/4,
HCZ" 170 G"”) <L~y SEARS, . Tgﬁqcowe WASK
15 satTuaated Js',_ BORING (@ 15 30
—JgrowA SitTY TLAY, MED usa 4 - 175,37,
—fL.Agfchr‘l’4 Mmor 5T l/gl £ —55-3
le - LigHT BROWNY FVE To MEDIum SAND. is| '8 7593&
dYRace SILT MED UM DENSTY, ) )l
- SATuR#rTED (6-57 sSTospP LD 8-/14-8%
173 = RESUMED 8-17-89
18 3 =
; 5 Fir,e T© COARSE SAND AwNp -
74 Fine GRAVEL, SATURATED -
— . i
— -
7] BRawN TO GRAY FINVE To MEdIum t?/ 167
— SAND, TRACE S LT, DENSE —_ — 94
20 sarwihren > : - ,ShJ 5
_ afeh
224 =]
23 — — —_ = -
- GRAY - BROWN MEDPIUMN To COARSE ]
T savD, SOME FINE saAND, —
24 FRW THIN (3”7 T0 ©” rdlck -
J FINE GrRAVEL sEAMS (3,” max, =
-] P1A), mEDItm PENSE -
25 — :*5‘0(/
- g | 3
dsanvp 1S PRimaRILY QUARQ 10 13 —
—<omE FELDSPAR A1) nag;c {0 18" —s5-5
26— -
—MIVERALS SUBROUNDED T —
- susavcular cRANIVS 2657 =
27 = =
] -
29— _
29 ]
— GRAY FInNE To MEDIvwm SAwD, YRACE ID/ [ —
Tl SiaT _AnWD COARSE SAwP, PAIMARNLY 15 o TISS-¢
T QUARTZ , DEWSE, SATURATED A 18* |

111479

&

Form TS-GT-2-2
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling I.oQ (continued)

BoringNo. D~ 9 3
Project Name WESTLAKE _ Page = of 7
Project No. 84-075-4-002 ' Date 8 ~1¢—-8%
' Log o RCore on?r
Depth Description . cﬁ,',, CO?J:‘! &°f8‘,'; h“g ° Remarks
— -—-ss-
] 21, 51 e
- — '
32 GRAY F'NE T5 MEbium 34D, -
—] YRACE <ciLt AND CDARSR $ANb/ -
T PRIMARILY QUui{RYZ sAND, —
33 BENSE  SATWRATED ]
39 -
3sj ? 35.8-]
3 ) n | —
_ 7 7 ]
— 5/ N —49;’7
36— 2} l8' —_
T P65
37 -
38 3
— —
3] — — — — — = - 3
—GRARY -BROWN MEDIUM +0 COANsY —
1 sArD, FEW F/NE GRAVT),. SEams, 40 _
‘roj PRIMAQILY QUARTE ,W'TW S0mE 1o '_’__
] FELDsPAR, SUBROUNDED TO T 8« |
:5u34~cuu‘m GRAINS, DEwNSE 22| Jgn|
= y L=
42 =
43% i
Yy — T - '
T ogaY- BROWA FI/NE TO COARSE —
— sawd AND FINE TO COARSE el =
95'—' 6“‘(VEL(3" MAY, DIA ) Qv AR"‘“ \ Y50
] FELDS PAR, AND 7»1#}-!( M\Ntap,_g 12 4 LA —
—~ sVUBAWGULAR GRAWNS, MEPIUM l/O e -
4¢ ] penNsE, SATURATED {l g~ | %5-9
: . T%:S‘*
%72 -
_ - -
111479 Barns & MDonnell Form TS-GT-2-2



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D- 8>

Project Name WESTLAKE

Page = d of 7

Project No. 89-075-<-002. Date 8 —-16-9%
L9 [ Biow |Hocor.|  [Sammore
Depth Description Class Coﬁv:t & Loss ,’\."g ¢ Remarks
— GRAY-8ROWN FINE TO COARSE SAWD —
— AND FINE 1D coARSK GRAVEL —
—]AS OEsCAIBED MBoOVE ] {
— - — .
ha -
T GRAY FINE Yo CoRQsE sSAND, _
50 MEDIUM DENS'TY, SATURATED $6.5
] 4 —]
= S =
£ i 184 :S -10
- 51,57 = }
S22 - .
_ . .
- 7
53 < —
549 _ -
553 puy
5e— -
- -
57 =
- -
58 -
— SanNDP AND GRAVEL, SATURKTEZED ]
s97 -
] -
60: _— —— G0 64
1 GRAY SI1.TY FINE TO MmeEbium 64‘\!% 1y 2 -
— PRINMARILY QUARTZ, VERY DEMSE, fo e ss-U
' T SATWRATED 2| g
3 " THCK] -
T seveRAL FHIN (277 1T & ?
24 giNE YO cZAQSa GRAVEL -
O ceams ]
63 . -
- ™
. -
6415 - é
3 —

111479

Burns & MDonnell

Form TS-GT-2-2 l




TECHNICAL SERVICES .
E P MENT ol e .
. GEOTECHNICAL DEPART Drilling Log (continued)
Boring No.D - 83
L . |Project Name WESTLAKE Page. 5 of 7
I Project No. 84-075-4-p02 ‘ - Date 8 —~ /-6
Log Core Box or
' Depth Description Class g«':?.:'t 2"53;'; [saﬂ‘gl Remarks
_ 3 6RAM 3LTY FINE vo MED/UR SARD, -
I €6 cRIMARILY QUARTE, VERY DENSE =
- -
&7 -
I =] s EVERAL TN (27 ro 6" Thiek) hn
] BINE TU COARSE GRAVEL -
8 1 SEAMs AND COARSE SAND —
I 1 seAnmS .
- 3
Gq—' < -—.{
: l‘l -’ll :
o
- AL Tec-
| . Jss-12
7 91,57
| SEECE ~
' 724 =
2 -
l 749 = -
-
.
l 753 §
| 76 - 3
I e lieien -
77 < GRaY - BROWN COARsSE SAND -
2 - some FIVE T MEDIuN SAND = NOrE: SciGHT
l = AanNP FINE GRRVELI Quﬂnfz, = URGANIC OR
78 - FeLDSPAR »NnD somE MAFic - LEACHATE - LIKE
=] MINERALS, SUBROUNOED, - COOK 17 SArpLES.
- - MRDIUM DBENSITY 1o PENSE, . ss-l2 ¥ 5s-13
I 79 ] SATURATED .
l 80 = N %.3]
l 53 M| 18~ | 95013y
. 3 81,5~
— —
l 111479 Barns & H‘Donnﬂ! Form TS-GT-2-2



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D- &3

7

92

93

ry

0
©

I NN NN N R NN RN RN NN RN A NN NI RN RN RN NN E N NN

98

OCCASIONAL GRI\VEL SE'f"l E 1
4% THICK) . 92° TO (g -,

.

Project Name- WESTLAKE Page G of 7
Project No. B4 - O78 - ¥-002 ) bate 8 = /G-8% l
| © B | piow | Ao Sty
o Y.
Depth Description s | class Co?:vr:t & Loss No. Remarks I
3 =
8 - I
]
89 9 GRAY- BROWN COARSE < AMND, -
SomE FEINE TO0 MEDIUMN <aAnD -] il
I T4 I':LDSPAR AA/D som; Mmaric’ —
MmINERALS SuBROGUNOED, _—_
MedIUM fENCITY rO aeuss -~
86 SATLURATED 5
-
87 —
28 -
8y -
] NOTE X PMODERATE
+ — TO STROWNCG LEACHATE|-
90 % LiIKE ODOR (N
I4 ‘ SAMBLE S5 14
4(, 18"
7| 18" | 35514

Ll et ernt e e Py

111479

Barns & MDonnell
Enginsare-Architecte-Cansultents

Form TS-GT-2:2 l
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

v

o

BoringNo. D~ 8
Project Name ~ WESTLAKE Page 7 of 7
Project No. 8Y4-075-4-002 , _ Date  8-~16-8%
L9 | giow [Racor o e
@ .
Depth Description cﬂ,r,, cO?,:t & fg:. hn: e Remarks
boo: GRAY-EBRoOwWN COARSE SA'JD) SomeE 109: S'l.o(.uﬂll PRILLIAG
] e T0 MEDIUM SAND AND FINE 18, 7] RATE 920’ vo 100°.]
— GRAVEL, QuarTz, FELOSPAR AND | 1| 3 i
1012 some MI\Foc MIVERA LS SUBROUNIED 2d 18" | {SS-4§
Tl MEDIum DENSE To bENMSE ( -
sarupared 101.€ STopPRD 8-:7-8%
- o . RE SUMED B-20-8%
102 (o;us-w'm. GRAUEL Scam -
—t ot ] " —
- TO 4" vHick), T2* yro 1047 . -
/03] =
] _ MucH sLIwER
- -] ORILLING RATE
10%— — 0o’ To 1 &,27 .
/05: : JIQI PV
] ] P'e‘-DME'T"" wes
. - M sTalled +s 97°.
. - Pvc 's frush =
06— - Jornted | Hireaded
— :1 Co“f'('“ " Bottom
. 2O’ is 010" mach
oy - sloTred screen.
977 3 Grave! 115.37 1p
— - loofl- BenToadte ,
— - petlets loo’ ro 997,
/98~ / - Gravel pack 997715 "
- ] 75 E * with a 27
] - Thye Lenoa;}
/09— — peilet seal qhoye,
— - Anulus-is g rowted
— = -‘roM seq
/10 — -_—— - - 24 uo._ ground su,rf.we,
1 GRAvVEL AWND 5AN_D 5°ME SILT - 3" | :‘ - .
_ 22 | = Ss-tc] 0P, 5 3.27
bDEUSE, TU —5S-¢
/H: SATURATER {7 18| = “ above Srouao{
- m surft .
- 1L ace
112 - [ 1 =
- ' -
1137 -
1y = - )
T — wATER LEVEL
1 — tmmEDIATELYY AFTEA
5 — PLBZOMETER :
. - INSTERLLED 2708
115 I |e-21-gw) is "7
—cream LimEsTonE - 14,50’ BElow Y.0.P,
Taxaw pEPTH 1[5, 37 i
111479 . Barns & MDonnell Form TS-GT-2-2
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Drilling Log
Project Name Boring No
WESTLAKE 5- 84
Project No. Page of
, 84- o075 -4-002 - 1 3
Ground Elevation Location ) Total Footage ;
452 4% N 90,0030, E,1798.2729 3.5
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water Date Measured
SE€L pu 3SFEE
REMAAKS| S 3.5 (@) 4 (@] QREMA RIS -
Orilling Co. WARASH DRILLING cO. orileris) DORL THORNTON
DrilingRig. ACKEfR MP -§, TRUCk ,I:‘,’,:f,’;uoﬂw STANDARD
Date 8-z24y-84% |to E-24-8Y FieidObserver(s) GLEN ERNSTMANVN
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
3 3 5% pia. soLD
 LIGHT @ROWN saAND, SILT Awp — AUGERS 07 T2
] 1GRA UE,L’ Damp Te pay (Ilkk) = 20’ .
2 3 -
3 -
2, — - -
T CGREENISH GRAYy 1O DARK ORAY. =
1 STy RINE SQVID' JER’I LOOSC, i
S 1 oAame (rlu_.) S.
- 2/2/2| 18" ]
6 : I Ty : SS"
7 C53
7z =
= =
8 o 3
7 -
10 = =
¢ = =
17 = — FEV wiuy
40— - — — = SAYURATE)D
/2 J{ GREENISH GAAY SiLTy gINE - SANDY TonES
] sAWD , 20NVES oF paak GRAY - Brsdw i27 .
— <L.AYEY SILT . Mmoi16T To j
13 T SATuRATED ((£il) -
090280 8ums & MDonnell Form TS-GT-2-1

ENGINEERS - ANCHITRCTS - COMBIATANTS



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.G -84
Project Name wEsTL QKE Page 2 of 3
Project No. 84-075-4-00 Date 8- 24-8%
- Log Bl RCore Box or
Depth Description cfa',, CO?,V.:‘ &".‘_’8‘,'; s"&ﬂ',’_ le Remarks
IS'_:- 'Sﬂ:
TJGREENISH GRAY S1.TY FINE SAWD 29|
— Zo0NES oFf DARK GAAY CLAYEY ’ = | A QP =N:A.
T Ster, moist To sATuRATED ((FiLL)| 29| Ts1-2|
17 17,83
/g -
19 4 =
] - Al MATERIAL
o_. — SATURATED
20— : BELOW APPROX.,
: : 20' ’
21 = ~
] 3
— —
pu— -]
22 - = - -
T cray - BROWN FINE T° MEDIUM ]
237 SAND, TRACE si1tT medium -
— DENSE —
p— —
24 3 -
_ _
zfi 3s. e
—— 9/ ,&“ —
— 2 -
_ %y
272 -]
= ] geroi. @ Fr. or
25 — = IR AL
JcrAy MEPIuM To COARSE SAND, - Atrempren. FIRST
- m S ATURATE pa . o
27 - nevium SEVsiTY, ATES - CASING YWAS DRIVEA
— — TO 30° THEN SCouch
] — WASH -BoRE p ouT
20 3 —] W/ TRicsve BT,
— 0,
Q - 5, ‘ 306 ﬁo BCUTroNnITE wWAS
- % 12° ss. SED .
— /ﬁ 18 __55 v

|
1

111479

Barns & MDonnell

Form TS-CT-2-2 l
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continved)

Boring NoS-&8 6’
Project Name WESTLAKE Page I of 3
Project No. 84-693-4-002 - . Date & 24-8¢%
L9 | g1ow | Roco Sammpte
: acov.
Depth : Description : cﬁ,’;, Co?:vr:t & fg,, hn: ¢ Remarks
- (szce 4asove) 1,.515574
EX4

roraL OEPrR 31.85°

33
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ENGREERS - ARCMITECTS - CONBULTANTS

_ Drilling Log
”
ProjectN ring No.
rolect Name WEST L AKE Boring N - 85
Project No. P f
roleetie B4-075-4-002 * R T A
Ground Elevation Location Total Footage ,
: 453, N N0, SYIY , E.1966.8%30 ©4.1
Driliing Type Hole Size Overturden Footage | Bedrock Footage | No. of Sampies | No. Core Boxes | Depth To Water | Date Measured
— SEE SEE SEE
REMARKS | Remarks| B3.5 0. C 12 o REMARK S -
Drilling Co. WABASH DRILLING CO- Driller (s) DORL THORNTOA
Type of
Driling Rig. ACKER MP-5  TRUcCK Pzglee:ation Test STHVDARD
Date 8-2 (-84 To S-22- 8¢ Field Observer (s) GLEN €£RQNSTMANVNN
Sample| -
Blow or
Depth Description Class. Count Recov. Box No. Remarks
p— —
— — 17
T] LIGHT BROWN s4AND, ST ANC - fuoznoz;lg’ 7
I —GQAVEL , DAMP 10 DRY (FliL)) - 10 ©
2 3 -
3 =
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T GRAY CcLAYRY SILT, AWD FIME _
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A rovsr [ Eiet) —
- 090280 ® Burns & M<Donnell Form TS-GT-2-1




TECHNICAL SERVICES
GEQOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D -8 S'

G

Project Name WEst i-rAKE Page 2 of
Project No. 84 -675-4-002 Date B-2(-8%
L8 | oiow |Roear.|  [Sooncie
Depth Description cfar” cO?,v.:t Jfg‘,'; m’,’ g Remarks
—(GRAY cLAXYEY <1 T, AND. FILE E
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10 —

111479

Barns & MDonnell
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Drilling Log, continued

ENGINELRY - ARCHITECTS - CONSULTANTS

Boring No.D- 85~
Project Name WesrLpawe Page 3 of 4
Project No. B4-07S-4-002 Date 8-~-2-2¢%
o Log Blow Core Box or
Depth Description Class | Count gefoo:.' s‘ﬁl‘f” Remarks
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051281 Surns & M<Donnell Form TS-GT-2-2



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D= 85
Project Name WESTLARE Page ¥ of &
Project No. PYy-075-w4-002 Date B-21- 8%
Log Bl RCt:)re glaox ?r
ecov.
Depth Description cfa',, c‘,?,v,:t & .‘_’8‘,’, R,‘.?_ ° Remarks
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D-8 8%
Project Name WESTLAKE Page S of ¢
Project No. 84-075- 4-oc02 Date 8-21-2%
Log Bl Rl:ore Box cI)r
Depth Description cﬂ{,, Co?l‘:t &".‘_’8:; h“g © Remarks
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—] 6RAY k¢ TO MEDIUM cANVD, -
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo.D -8%

sATuppred
83 .

GRAVEL , COBBLES AND SAND,

Project Name (V2 STL AKE Page & of G
Project No. 84-0785-4 o002 Date B ~2!-8%
Log Bl RCﬁe §laox <l>r
w |Recov.
Depth Description Class Co?mt & Loss No. Remarks
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ENGIRERS - ARCHTECTS - CONMLTANTS

R Drilling Log
Project Name Boring No.
WESTLAKE " 87
_[Project Na. Page “of
64-075-«-002 1 4
Ground Elevation Location : Total Footage
460.0 N Y95 | E. 903.6487 ez o
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
g Y. 4 7 m . sCE
REMARK S g'!mf"zﬁi 117, 0 0,7 Ar. @) REMARKS -
Driling Co. WARASH DLORiLLiNG <O- Driller (s) DORL THORNTO N
: T f
Driling Rig. ACRER MP-5 TRuck P bation Test STANOARYD
Date 8-9-8% To 8~ 10-8B% FleldObserver(s) GILEN ERNISTMANY
Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
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q1— — - — — — — .
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090280 durns & MDonnell
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Drilling Log, continued

Boring NO.D‘87 I
Project Name WESTLAKE Page 2 of 7
Project No. B4¥-075-4-002 Date 8-~ 7-89 I
Log Blow Core Box or
Depth Description c?:,, Count 2':::, Sa;‘n:lo Remarks
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051281 Burns & M<Donnell Form TS-GT-2-2 JI}
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Drilling Log, continued
l BoringNo.D- 87
r Project Name wEsT LAKE Page 3 of 7
l Project No. 89-075-9-002 ; Date B -9 8%
Log Blow Core Box or
Depth Description o | Count | £ow: Sempla Remarks
I T BRowwW To GRAV-BROWAN Si.TY ‘y.;ss-‘ NoTR 3 HOLE
— FINE SAUD, MEDIUM DENSE ] 5 COLLAPIE D To
l 324 saruantep — E:"; AFTER
— - M -
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' 9 —
l 453 5.6
' : '} eu :
. — 23 =, 3
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I 051281 o Burns & MDonnell Form TS-GT-2-2



Drilling Log, continued

Boring No.D~ 8 7
Project Name WESTLAKE . Page 4 of 7
Project No. B4~ 0"5-4-~002 Date 8- 7~ 89
. Log Blow Core Box or
Depth Description c?;“ Count :?o; s‘;‘:‘ Remarks
49 E LigklT BROWN FINE To COARSE .
- sand IVTEQBEDDED \Wiry TuiN ]
(3" ro 107 THick) Gaavel Seams, -
50 | TRAcE S!'<T, pENSE To VERy ; Fo-4
— PEWSE, SATURATED g 10 M —
:j 2q/ '—‘_h .
&1 So| 787 Ss-id
- 518
— . REENISH . —
7] DARIK, GRAY FINE TO MEDIUM WP .
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54 -
555 2 frg,;_
] — ’h —
— '} iavwl ss-y
56 zg 8% 3
- G
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58 —
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. 33 -
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@3 3
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1 —
— —
- .
051281 8urns & M<Donnell Form TS-GT-2-2
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Drilling Log, continued

Boring No. D- 87
Project Name WESTLAKE Page 8 of 7
Project No. 84-0725 .4-002 Date e -7- 37
Log Core Box or
. BI
Depth Description C?s'a Co?lvr:t gefoov; Sa&nop.le Remarks
_ GREEWVISH 25,0
—|DARK,GRAY FINE To MEDIUM SAND, 2‘:/ N
] TRA<E sS1.T, DEWNSE TO VERY .Deus&v z5, 132 —1Ss5-13
€6 saTumared ' L i
= fog— | STOPPEP 8-9-84
— ] RESUNED 8 -10-8%4
47 - 3
2] - —:—
67 = -
20 -] “$0.04 _
- 3%',3/ Ll ’
3 Tarn| —Ss- J
2s 2 24 18 3 3514 ..
_] P53
92 = -
73] 3
749 ]
7 'gfgﬁ?’ yo . —
78 ] RK GREENI3MN GRAY FINE TO y I
7] COARSE SAND, RiGHLY QUARTXOSE = 1
. 7] SUBROUNDED ORAINS, VERY 29 | 147 DI
7¢ — DENSE To mED/UPT DRNSE {,, ign | 3
-~ SATURATED . . ’ v —
- Few THIN (37 Te G”) GRAVEL Yes]
£
77j sSEamS j
— —
- -~
3 . 3
78 — { ~
- E
QQE 30.9)
- 27 ]
—] = bpeef
] 37| — S5~1%
8' - {6 1g" .
- B/
051281 . Burns & MDonnel) Form TS-GT-2-2"




Drilling Log, continued

Boring No.D- 87
Project Name WESTLAKE Page @ of 7
Project No. B84-075-94~-002 Date 8- F- 8%
l Log Blow Core Box or
Degth Description Ciuss | Count | &tom| | “Nor Remarks
1 GRAV To . _
83 I PARK GREENISH GRAY FINE 7, -
— coanse =AWD, HiGHLY QthTZOSL_ .
— SUBROUNDED GRAINL vegy ]
gy =] BEVSE To mepium DPEAsE, .
T sATWRATR)D ]
85 1 FEW TH/nv (3 10 6" THick) I 85
] GRAVEL sfpams ATV INTERUALS = n —
] oF 1 10 5/ ' rgn| 2
] : 74| +8| Iss-
86 ss-17
51 J%.g
87 3 3
] —
88 7 -
1 NorE: =SAND s PREDOMINVANTLY -
7] COARSE wiTH TRACE FINE -
897 GRAVEL THROuGHOUT BELOW -
] APPReXImATE, Y BS’ . -
90 ) 70-2
- : ’/7 g -
] o ;gu -
- 975
- ]
92 - © =
93 3
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9¢ 950
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5 AR
9¢- 78| %" | P
o
- 762
7= =
] —]
98 3
051281 -Bumns & MDonnel) Form TS-GT-2:2*
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Drilling Log, continued

Boring No.D~ 87

Project Name WESTLAKE Page 7 of 7
Project No. 8Y-075-4-002 Date B~ T-89
- Log Blow Core Box or
Depth * Description c::s Count gefg: s',{.",’f"’ *Remarks

GRAY T0 DRARK GREEN!ISH GRAY fHine
Neo.

— —
— -
1oo—| T° <OARSE g&ND,Hoc.uu QUARTZOSE L
] SUBROUNDED GRAWS , YERY DEASE 2} < -
__" To MEDiTh PENST énl’uql\r:p i 22 [’ :55-20
jo1 ’ - 6* 104.6
T FEW thHIN (3" To G* Twick) _
jo2-] CRAVEL <&AmMS Ar ;ureavac -
D] °F RoUGHLY 1 yo g7, -
103 NOTE = SAND s PRED 8 M ANy -
1 <COARSE w,rny TRACE Fringe -
/OAIE iRnusL THROUGHOUT BELOW - ,
PPROXIMATELY @87 . - A 2" dje. PVC
— -] pPiexr0omeler pac
- _ insTalle & to It1*
] o5 ° .~
/05— z/q /., — Pvc 1s Flush - _
- 3 | 27| 3 J27, Theeaded.~ |
roes {3 18" | —I5s-2l) coupliags. L—)
] — BO1Tom 2'3/- /s
] 10¢.% LOolp” Mdc‘\;/;e
107 - slotted screen.
' — ] Roftrom 24/ 15
= - aravel packed
1083 — with a 3/ Thick
_ — beatonite PQ“Q‘T
- - seal aloye -
wq: - Avulus s jnwlf.l
- : _] vom seal 7o
1 —] 3rounA surfaco,
/1t 0 )7 110, . 7
) 111 Y B

S5-22q. “above 5rovmd
) S‘(r‘(‘. ce .

(111
L1

~
-~
-—

_|GrAY o/ CREAM LIMELTONE L MEDIY 2 = : ’
T SThome T0 STROM G, SinerTLy vo TN 4 114253224 .
— MOPERATELY WEAT €0 - T+ 1,7
— g - r']
h2-4 -
- ] WATER LEVEL
- - ’ = MAMED ) » AFY
- | O [JATALHATION gu10-61
. @ ] Ae BELOW Ti0.p.
114+ - WATER LEVEL .
~ ] . — 2605’ BELDW r,0.p,
- I Bli5am B-14-86¢%
e . .
—{ ] .
_ ]
3
, 051281 ' : Burns & MDonnell . FormTSGT-22
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ENGPALERD - ARCHITECTS - CONSULTANTS

Drilling Log
Project Name Boring No.
WESTLAKE S- 88
Project No. Page of
89-075-4-002 | 3
Ground Elevation Location Total Footage -~
. 960.0 N- 6750461, €, 309.2277 9105
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water Date Measured
SEE SEE ’ SELC
REMARKS | REMARKS 41,5 O 7 o REMARKS -
Drilling Co. VABASH DrIiLLIAMNG CO. Driller (s) DoRL THORNTON
DringRlg.  AckER Mp-5, TRuclk ype O on Test STAND ARD
Date 8-15-84 [to 8-/6-8% Fleld Observer (s) GLEN ERNSIrmAVA
Sample
Blow or
Depth Description Class. | . Count Recov. Box No. Remarks
_] : - 5" piA, soLtd
—| FtWE GAKVEL ,pRY TO0 DAMP - 307 .
—1(F1 L) -
2 — -
3 3 -
4 —
- _
5 3 —_— -
-] GRAaVEL SOemMmE S&UD, DAMYP ]
o 3 (Fred) -
g =
7 4 — —
- BROWy SILT, LOow TO NON- .
] PLASTIC, MOIST 7O DAMP 7FILL) —
8 — .
3 GRAVEL (7 MAX, DIA,)/ SOME .
g 3 SAND,<tAY AND LAND Frol -
-1 DEBR1S, pAmpP (Fred ]
/05 1p.o
- AN
= T g | —psei
/1 3 ' :J
- 153
sz 3 -
/3 -] ]
090280 Burns & McDonnell Form TS-GT-2-1



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

111479

Burns & MDonnell

Form TS-GT-2-2

Boring No G~ 88
Project Name WESTLAKE Page 2. of 3
Project No. B4-0%74& - <-D02. Date 8~ /5-84
LS | orow | R e
Depth Description cfa's, c°3¥,'t &efg:, .'\,"g e Remarks
— cRAY Eive SANDY SILT, Loy % | e 3
T pLASTICITY, MEDIUM vt—::usa ‘-‘/ L des.a
XA dbpAMmP 2 8% :
_ 46,5
17 -~ SATURATED S5 A5
j —] ~RST Eﬂcoutw‘rqg;o
— - @ arProx, '8°
/8 = —_
O FEW THIN,ZATURATED S(TY -
— Fm{l +o co/AAsg SAWND SEAMS -
Jg ] 18' 1o 24 -
= -
20+ s 20,61
- % | 18"
21 7 To| | 357
-
- 2057
?—Z: - MATERIAL s
] - SATHRATED 8Ftow
] ] APPROX. 247
235 -
24 -
- -
1 GRAY Bintw BINE To MeDIUM SANY J _
qu FEW SANDY SILT SEAmS, y.
— SATURATED — QP- Ny,
= %, 1o | Jerngl
2 2 /A = P77 | no RECOUEQY oN
- /,, - THE SHELBY TWBE
_ = <pLIT SPOON
2] 1, SAMPLE WAS .
- - OATAINED 20’ 1o
] ] 2‘0?'
26 =
ij GRAY FINE TO MEDIUM gaRD, -
1 TRACE 35 LT, Lo6SE o VERY pc;vse, ] .
— SATURATED — 94%”" pip. TRI-
- — CONE WASH
307 3, ,&"3“"'_ ' BDRE 30’ 7
] _?/ L —i8s-¢| 9n5’
5l o18* —
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.S- 88

Project Name WESTLAKE Page = of 3
Project No. 89-075-4 - o002 Date ©-/5-8%
Log | 50w |Heoo [k
e .
Depth Description Chass |Count |& Loss No, Remarks
5 GRAY FINE TO MEDrum sAND B 13'0: $5~S] scoerep - 1594
32 7 @“AR"ZOSQ, TRACT -5"-1; Loo SE —] RESUME?D A-16-8¢4
T] 7o VERMDENSE o ATU 2AYED -
33 =
34 o NOTE S COLOR oF sAND ;s -
] paownN 34’ 1p 277 . -
35 "  B5.84
3 Few THiW coARSE SAWD sEAMS Zo Lae?|
263 37" 1o 91,57, %0 F,-',?:‘ 55«
— : : vy ]
3 4 2645
»7 ] -
29 - —
_ - A 27 dia. PvcC
— - pezomeTer Was
397 . mstralled to 407 .
- -] Ve i 'flus’\j'
—] L. 3721, Thregle
403 b2 o Couplinge -
- = 10" = | Boftom I?\' ¥
— 7 | 1ge — 55~ 0010”7 machiqe
%7 — 33| ' | - clotted =<crecn .
_] (4.5 B,on-w'v\ n’ isJ
- , ] ghave!l packe
‘IZ: TorayL. OePTH %45 ] wTh a 27 thick
- » bento~ite pelleT
437 — seaql 4bove,
- . Anulus s pressure
— — gl‘ou-fe,\ rom seq
- - 7o _lf‘ounl surfuce.
44,: - O, s 2.7° .
— . ALOVE CRIUND S\UREA4
_ — WATER LEVEL 15
s ] @ 2.3’ &&Low
—] — THO, b IMREDIATECY
- — AETEQ PIEZOMETER |.
_ - \NSTALLATION, y: po
%6 - 8-16-64 . . R
58— -
111479 Barns & MDonnell Form TS-GT-2-2
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Drilling Log
Project Name luF—-_STLAF_E Boring NOD‘ 89
Project No. 3"_075__1’ -002 Page ' of 4
Ground Elevation R Location : Total Footage ,
45.7:1 Ua /77005—;/9’ 5/ 00206099 #9.0
Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water Date Measured
SEF Se.€ . SEE —
REMARKS | REMARKS| Y7.© /& 8 O REMARKS
Drilling Co. WARASH DRILLING CO- Driter(s) DoOkL THORMTOA
- . T, f
DrilngRlg.  ACKER MP=45  Truck PonohationTest  STAMDARD
Date 8-27-8% To B-2%-86Y FieldObserver(s) GLEAN ERNSTIMANAN
Sample
: Blow or
Depth Description Class, Count Recov. Box No. Remarks
j LioHT GRAY To GRAY T Broww E 5" 0.
—sAND AND GRAVEL , SOmE 3)1LT, _ Aucres 07 T»
I' T pame (er+v> - 25’ .
2 -
3 —
— r —
4 3 3
— —
5 S -
& 3 =
7 3 =
] CREEMISH BRowwnN TO -
7] bARk GRAY Si1iTY CLAYy AND —
— CrAYRY su_T Low To WMEDIMM —
8 1 pLAST! e_.n, STIEF, DAmpP 7O -
T MosT (Fu u_) .
9 =
Ioéi ¥0- ]
—| ROTE . couwor 1S GREpmISH ERow A 3/2/3 | 154
Juwitw some BSAown (1RONDISTAINS Jan| 551
/1 T ceLow APPROX, 147 _
. ] .;:
12 = -
/37 =
090280 dumns & Mtﬁonmll Form TS-GT-2-1




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

-
-

Boring No.]-~ € 7
Project Name WESTLAKE Page 2 of ¥4
Project No. 84-075-49 -o0o2 pate ©-27-8%
Log Bl RCore SBaox tI)r
e .
Depth Description Class |Count | & Loss No. Remarks’
JG6ReaNIsY DROWN To -
— DARK GRAY SILTY CLAY AMD —
1 J<tAvEY 3T, tow 7O MEPIUM Ry
T PRASTICATY DAmp To mM0oIST, . ]
— STIFEFE ’8“ -
1% 2 Sqn| —sT= QRy=1.75 18#
— -~
Tl worez COLOR IS GREENISH 8&oww -
173 with somk SROWN (IROND 3TAINS 1z a
—1BELOW APPROX. 1%/, _
= _ FEw THIN
_ — SATURATED
18— - ZaNES 157 v 207,
— ~ MATERIAL |5
1 SATURATE)Y
l?:j — BELow APPSR
7 - o=y ox.
] 1 7 .
20 200
. =
- 24| o
21 - 29| T157-3 Qr‘- 1O vs¢
_ :
22 22,5 sTopPED ©-17-84
— . RESUMED &-28-89
_ — NotE: WATBR LeRVEL
23 0 — — : —_— ] ;foév,?’gt_sgt.fw &S
qGAAV sicry Fr/vg yo gbdium SﬁN-D/ : - an 8-84
TISATURATED 5
zy _ -
] GrRAYISH SILTY eu kY, MED -
-1 prasTmc :rY, FATUWRATED I
25 5
_ . N e , ]
21': . ~GRAN S1LTY FINE 10 Sy ey Qp 2 N A,
JMEDIVM xaAND, MEDIam DENVSE, .
- sATKAATEp ' - R Apprex, (270 of
- 27, fmateral wa
z7j — "’C’t..lmec? e :I\g
- Fube Lut T S'-f’rea
] ] out sf the +ube
Zsj ] Q’f\& was 65T When
. . browght to The surface
- — A i!o\r Sample wa<
S - cullacted, '
. - H4%” FRU-Cony W
- - RORE s 257 rp
30 e
= % el E
— e — S‘
“Za| 18|
111479

Barns & MDonnell

¢

\
|
1

Form TS-GT-2-2 I
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D— 89

Project Name WESTULAKE

Page 3 of ¥

Date 8"27“8<I

Project No. 84-,075-4-002
o . Log Bl RCore éBaox ?r
Depth Description cf;';s cO?,‘,',vt &efg;',' hn: ¢ Remarks

- ' 1 —ss-5

: :?1'2
J2 T ohRay SiLlTy Fi](";‘i"é__:cg: MED1um 54.;@ -

- MEDIUM DENSE - SATURATED -

- = Y4 —
33% : -

9 -

] GRAY FINE TO MEDILUM SAND, —

5 PENSE, sarnRATED i
:35; - v :SSkr

_ _ /k} 1@” |

- _ - Jgs-
2% 0% 10 95% SLUBANGULAR QUARTZ 20| 18" | ¢

—1 GRAINS —

- N
37 -

— -

- —
3% -
39 o] GRAY O —

7] BRogwAN FINE To Madivum sanp .

— WELL SORTED , DENSE o ‘/an 1

—] PENSE, SATNARATED -
JIO: ‘fo.o_

7] 8070 QUARTZ , 10%, CHERY FRAGHENTS, 7/,,/ o |

— - ss-
4p - RUPRTZ GRAINS ARE SUBROUNDED 7o z3| g~ — 57

] Rouwnbed ' -

P - ‘élls_.
42 -
43 ] =
44 é
45 455

. IS . —

- cAL4 =
4¢7 37| 186Y| J55-8

_ 2 ‘f&l;_-_
47 -

:‘ Bure TimE<y0/p N —

- 111479

Barns & MDonnell
Enginassre-Architesis-Conmdtants

Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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Boring NoD-89
Project Name WesTe AKE Page & of &
Project No. OH4-OT75~ 4~002 Date 8-27-8¢
Log Core Box or

e or | Blow |Recov. Sample

Depth Description Class |Count { & Loss No. Remarks
BUFF LITAESTONE
49
TovaL ODEPTH Y90

S0
57 A 2" dia. PVC

Pnezbw\eﬂ“br- o g
installed 1o 49/,
Pve vs Flush T
Jomftd -H\ruale&
coup :o»js.
Bottom 157 is
10107 machine
sloTred screepn.

BoTro m 16,5775
jravc Packed
'rl\ a 27 Theck
Len‘f‘p Alfe e”cT
seal GLO_VEI
Anlﬂlb‘f X4 reS5s G gy
3rou‘l‘ea‘ from seal
70 Surface-

,0,p, 15 37 .
above Jfow\-(
surface .

waryer LEUVEL 3
22.3.' geLow T0.P.
[moedaTel Y
AFTER PIEZomETER
leTRLLNTIOM 1-30‘
8-2¢-8Y

111479

‘Barns & MDonnell

Form TS-GT-2-2
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~ Drilling Log

. b .. . i . B .
. A . R . P Y, ¢8
. B . . . . . MR
: < Toe . e -

l o - o

Project Name ] |Boring No. N
WESTLALE . D- 90
Project No. ) Page -of
S 84 -075- 4-oco04 1 N
Ground Elevation ) N Locaﬂon . . . Total Footage
Zoia NS TERAHET -y B FIR NG T . +7
Drilling Type Hole Size Overburden Footage | Bedrock Footage | . No. of Samples | No. Core Boxes | Depth To Water | Date Measured
N3 ],,1 P & 3T - T - " B o’ =
ek 46 O R - 17 37155
DrillingCo. wa BAsy (.SuAJur%JCc CO”‘;A,“(_A,,, (pran]) . | Driller (8) Cor///A'J Gv,/ /;é/nvouq
Driling Rlg. /£~ #50 T ‘ ;m:;uon Test OF7
Date ,4.; £,1785 To - _,4‘,3 ._7,/985 : - | Fleld Observer (s) Stathis 4714742,:16 .
o : _ Sample
L . : -Blow or .
Depth , - Description - “{Class.| Count . |Recov. . |Box No. Remarks .
...J/__{;d*l_{'_f' F i) t bwwn, 4-'-1’ : - — 10210 SkorF dnlliwy |-
- . . . .. .:. . - - . " . : A 44 SO/,J .ﬁr.
& 3 8. Groy m#/e J/.So/ oy, 3/ g —
' '“’j 7P/nl:c S A/CZ‘, : /5 /8 = 27
1o g, s,/,z, fm_ w,l /o,,,e o z/ A Vrzhg = spr.a
5 ) ' : i . o . . .
' 8 .5/5 //7 7[»8.:_'?0401 H.Ju cb xe e 3’.,/} y /;/3 sers|
sprd o

De. Cr‘7 Sljl—y ‘/7 .'».“M’IJ/

0., G'o’ f/ ‘i

we, /F 5""' l'?'.f h"J,}/ -4)04
5

.'..Illl'lllll?lllllllIJ_'lll'l-ll'_']II’HJIIJILJ['I il

&

- Se // /Z .,.qJer- N.
44 878 —SP7-8 —Zf(y % 40"-01!.}_-'
. . : B 5"" /"' l“/-"’::‘{
'-""//:,' —spm7| e i
A3 FoT\8/1/8%. JB / .
i o

. _ Pece: é46




Drilling Log
Project N i .
roject Name W ESTLALE - Boring No 0—9/ l
Project No. - Page of
B4 -075-4-oo04 : | l
Ground Elevation 4y Location : Total Footage -
See Exlivid TI-1 Ser E/L s.# -l 75
Driiling Type Hole Size Overburden Footage | Bedrack Footage | No. of Samples | No. Core Boxes | Depth Toﬂater Date Measyred
SEE BEAARKS | DGE REMARES ] 0 7.25pew GRS JE/5S
44 o °
Driling Co. wABASH Driller (s) Gary P fes ,6w7 Feld wavn
Type ot
Driling Rlg.  cmE- 750 PenetrationTest 5P 7 I
Date Au’ 5,(‘?85 To t‘”,? §, 1985 Field Observer (s} _5/0#.;'5 /Day/bvlo ers
- SRy Sample
N G Blow or
Depth Description - Class. Count Recov. Box No. Remarks
- -Lf' Jo'\.!' orgeam le 5)6y+ Jr- I/l @ // ap
: 1/ b?. ﬁ So nJ Si/?l, slf/a.f[é'&, v, /«)M'C‘Q/a ;.{f : ‘o/4 JO 2 ? .
5 : . : ,PUJA‘ 45/8 oD 4 IDJ .
—_t - —— - — caS/ing € e~ wofy
: 6’ by" 5'/H C/a7 ~ OJ ,QS'ﬁC : ‘7‘an . 7;’6:)'“—4— A ;}J\—
Z — 237 £ I
1O =~ —
- is ] G, })Vv, C[ san» 17 S/'/%, 30wl C/)\, _ I
?'.'--.'."w.\jl“: : :
* zoj Gr. 5!'/"1 C/P‘-j, *‘J.p/a.!f/fc.;fér. San — .
PR ] -
I B A ] Y
RS - e / ” — -v“-)°‘1IL ' u’,é; -'euan
zs‘é Gr. shsilly by . ‘/ ashe ., "'/{ ”“"‘* °/// 8, T sprs| °f 25’ I
— 'z‘erav—ﬂs wore s /)L, .mear 30’ = -
- _.“L..____io . — % "7 v. ; 5,.,,41 /oaJe . fq/um/el 4, 5,/# I/‘/Z /.8/8 —Jser-z| ¢ , l
A i
1 zs : - _
— 3/"/3 ”/’3 — 78
5Ll'ﬂh1 : . : M IR l
40 — — —
_..r Tav] - Pe L] :-1 }Ovyc/ J lem e _ 3/‘?/[ 7//8 — 5p7'4 .
3 w/l//m { -4” C/°-7 fenses . _ E ' I
| 45_ [,znuﬁu leC Cl—ce ’l-ﬂ"J vl"v\? Mn/ A@vé . ] . -1.4 (Y an:.rn Jh//,::i
=] 8_05 sl wea red — " Tran0 Stwrt pre Em—«. —
] = vnstaflahim. 10 scHee
53 = PORRO PRS-
0 —1 - - -t .0 o ”
— _Z K| Prre, ,,'l/u_;A —“Zra QJJ
— _ . _561.2&4-'3 so d scl 2b
5 — — -43 Crgo.' &oo s/né /,.,j'
5 3 1SS Frash v ey
: j S/S/J’S CGrout 'k' S‘IJA‘_
602 - Finish @ Yoo .
65 3 - P
- - 11
— ]
b 7.\ ] ] i
Ki . .
090280 *.* Burns & MDonnell Form TS-GT-2-1 .




Drilling Log
l Project Name - . Boring No.
- WAE STLAKE D-72
' Project No. Page of @
I ¥f-07¢ - 4 -00% 1
Ground Elevation Location Total Footage
475,37 See Eqlinsd T /3. ¢
I Drilling Type Hole Size Overburden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
3TE SEL
pemarks | Yg” | /43,46 | 0.0 7 o REMARKS]|
DrilingCo..  SUBSUARFACE COWSTRUCTO RS (WABASH)[Drleris)  Dog) THORMNTON , DEAN
l DriingRlg.  ACKER MP-5 TRuUck PR onTest  STANDARD
. Date H4-9-25% To 4-//-85 Field Observer (s) G, ERNSTMANN
I Sample
Blow or
_ Depth Description Class. Count Recowv. Box No. Remarks
. - -
I p — 4" sotid Auckrs
T LIGHT <CRAY- 8ROWH SAND Aud - 0’ To 0.0
IS GRAVE L (3" mar. dIA) 7]
l 2 3 -
; ~— —
T GRAY AND BROWN) GRAVELLY SAND, -
3 O somE SILT, LOOSE " 70 Mapwn‘ -
T PENSE MmorsT (Frely .
. ‘ y E SLIGHT LE'HHATE-LIKE oboR =
- ]
. ]
l $ 4 5.0
- ) 9 1] ]
_ 3 s/6/6 | je.l des.a
. C = _
- G5
3 7 3 -
- -
] _]
,. & - =
| ' -
i /0 : 10, 0
— 7" :
. _ ] 2. A ]
E - /3/3 .| sz
It ‘ . =
- 55—
— BROwN SANDY SWLT, Lb6w -
. - pt_Asr:c,:ry TRACE GRAUEL ]
l ,3 1 L0OSE —
. (F( L) =
i 090280 . 'Bums_ & MDonnell Form TS-GT-2-1_



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D-72 I
Project Name WESTLARKE Page 2 o 7
Project No. 94 - O - € - Oa<4 Date 4~ 9-8% '
Log Bl RCore Box or
Depth Description cﬂ,';s Co?n‘:lvt &efg:g: saﬁ‘;’ le Remarks l
4 BRown SANDY SILT, coW -
ls’—_‘ PLASTICIFY, TRACE GRAUEL, 15,6
— 2L008F TO MEDPIUR DEN$E’ MoisT 3/5 ' ] I
s JFrew S | 18| dss-3
- ez I
/7 4 _
- =
= = 1
- 3
19 3 l
20 i 26 9] I
' «{'%" 5 I
_] IS
_ -
22 — I
. -
23 - l
] ]
297 - l
et 5.5
— (A o —“ ’
- % | Wl s l
2 s |18 4
7 6 L
. .
273 = i
] ]
22 - l
EA - I
304 20.8
- AR .
-] = —|85-
- A= Ce

111479

. Barns & MDonnell

Form TS-GT-2-2 I




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. D -9 2
Project Name WESTLAKE Page 3 of 7
Project No. §4- o7 - §- 009 Date <1 -9-8%
Log RCOre sBaoxor
Depth Description cﬂ.'ss &ef3:§ Ir“n:le Remarks
. BROWN SAMDY S'LT' Lo W —1s85-¢&
] PLASTICITY, TRACE GRAVEL, LO0SE e
3o To MEPIum DEmSE , MOIsT -
- — =
33 DARK GRAY SILTY € LAY, MmEbIum —
J PEASTIOTY, uERY SCTIFF, MoisT -
bé«E SLIGHT cFAcHATE- Like OopoRr E
7
35 A ‘355
3 5 | -
3 % | g | Jss-7
36 13 —
- eI
37 =
_] _]
- oRay Finvk 1o MEDIUM sAMD —
384 moisr ’ -
= -
39 — — SATURATRD
] ] MATERI
T Gary siie FinE o mEoium 0| e uresed
. d EDlu PPRD ’
50 4 SN e olan Berltum prom @ aPPROY. 39.5
1 satugars ! e 3
- AT=D 1o —Iss-2
4¢3 —
] ‘ﬂ'; STrPE S Y-9.gs
42 3 = RESunEo o-iougy
] ] BECAN WASH BORINC
93 1 . ] . w/ 374" TRi-cong
- - Mup @ 49,0,
44 T CGRAY FIWNE TO MEDIUM sAND, -
— TRACE siLt, DENSE, SATURATED -
5 = 15.0]
- i~ :ss 7
= 87 3
- 3]
$7: -

111479

Barns & MDonnell

Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. D—-92
Project Name WESTLAKE Page < of 4
Project No. $4-On¢ - % -~oo4 Date 4~9-D5
Log Bl RCore SBaox cl>r
e .
Depth Description c&'ss Cogv:t & fg:s .’\'.‘3 ¢ Remarks
— GRAY FINE TO MEDIUmM SAWD, tRACE| —
] swT, DENsE, SATMRATED .
Y73 - - - = — — — -
] BROWN FINE TO cOARSE SAND, -
— VEAY DEWN ]
503 EAY D $E) < ATURATED . 5
_ 29. w|
— 28 | I 5
7 = | -, _JsS-14
51 2G| 18" ]
— -—
= 7]
52 -
] - :
— —
53 3 -
54 -
5'5: :
50 ~ -
57 — .
+37} E -
57 - —
¢o ’ %08
. A g
7 = | jg« | —ss-n
cl - 39 _
_ {3!.
— —
G2 i -
€3 -
= =
111479 " Barns & MDonneil Form TS-GT-2-2




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D - ge
Project Name weESTLARE Page 5 of @
Project No. 34- 015 - 4. o % Date -9-85"
Log Bl RCore Box c|>r
Depth Description Class CO?,V,:t &efg:{, s"ﬁ‘;’, ¢ Remarks
—{ BROWN FINE 1D (cOARSE SAND, .
—] very beNSE, SATURATED ]
be - -
= — — — — — - s
—| GRAY mEDiun T0 cOARSE $AN17 ]
6% — very DENSE, SAtupAtTED =
1 -
70 = V0.8
— 2\ -
— 3/ 15” —
— } -, 5543
7! — 3¢ 8|
- —
- 745
72 E —
73 < -
7% = =
75— = = = — — -
—] GRAY- S80WN COARSE SAMD, SOME _
7¢ 3 MEDImM YO Fiie SAmp, mEDIUM —
] DENSE Yo uvrry D"NSE .
- SATURATE D ]
17 —
78 - -
79 -
_] ]
go 3 o
- < g0
- L A
g = Ty | 18| =513
: 3’;5__'
. 111479 ) Bums&Ht'Donncl! Form TS-GT-2-2




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continved)

BoringNo. D -92

Project Name WESTLAKE Page (o of 7
Project No. I€-07y - £- D04 Date 4 - 7-845 .
Log BI Rcorev sBaox ?r
Depth Description Class Co?:vr'llt &elt.:gs; ﬁ'&e Remarks
Tl GRAY-BROWAN COARSE TAND, -
83— SOME MEDIUKM TO FINE SAND =
- MEDtUWm DENSE 7o ’ = l
-] VERY bEN}E) SATURATRD _
27 3
@5 3
— ]
] - l
Q(r: j
- 7]
e — — — — — = — - l
3 omAY FivE tO MEDIUM AR -
T TRAcE SILY, VERE DErcr  SATpeired -
59 - l
? -] -
79 _:.1 10,
’ (4
- 2,\} 9" : I
o — - - L Jsss
dcaay SiLry FINE SAND, YERY DERSE, 37 .
: SA’THRAT:D 7,.t I
72 -
53 3 -
] - l
Yy - . —
] GRAY- BRow/N CcOARsE SAMD, SO/ME -
— MEDIYS Tp EINE SAND, PENSE —
45 O - I
] - .
- -
97 - =
— — _
79 1 = I
111479 Barns & MDonnell '

Form TS-GT-2-2 I




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. o-72
Project Name WESTLAEE Page 7 of 7
Project No. f4-09~ f-00% Date 4%~ 7-85
Log al FtCeore sBox c|>r
o e ow COV.
Depth Description Class |Count |& Loss No, Remarks
— ——
joo—] GRAY-BROWAN COARSE SanD, 160,
7] S0mE MEDIW TO FINE SAWD 'y N
-1 DENSE % 3 .
)0’ 3 Z/Q ,9/, _55"’5’
— /Dlri
—J —
(02 — -
= ]
j03 — -
104 — -
= =
10< ] -
104 -
w74 — — — — — — — =
 BROUA - GRAY CERISE SALD, —
108 Tnurs 0501w Yai p €55 ]
- Frig CvR@_VE,f,., WEAT DEiizE, —
— ZATHLATED ]
/09 -
/loﬂ P —
1 3 1 _
— /5,',, % my
] — - —55 = -
110 — 2| 12" e sl STUPPED 4-10-34
- T REsUmgd Y=-H=-85
/13— —_ -
7] GRAY-8a0wWN MEDMRW TO COARSE —
;73 54D wiTh THIN (" To 27 THICKD —
— GRAVEL INTERBEDS , SATURATED -]
114 - _
— ]
/15 E
111479 EB'nm: & MDonnell Form TS-GT-2-2
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TECHNICAL SERVICES I
GEOTEC CAL DEPARTME ofje .
HNIGAL DEPARTHIENT Drilling Log (continued)
Boring No. D-%2 I
Project Name WESTLAKE Page 8 of 7
Project No. S4-09 - 4 -0 4 Date & - T - 8( l
Log Bl RCt"l'e Box or
Depth Description cf’arss c°3v,¥t &efg‘s: sa&"g fe Remarks
— GRAYP-BROWA) MEDI UM TO COARSE — I
T sawd With Tsiv (1" To 3% Thier) .
117 = CRAVEL INTERBEPS  SATURATED ]
Hg 3 3
T] €RAY MEP\um +o0 COARSE SAWD, _ I
11y | TRACE StLT, vERY DENSE , -
| ATl aaTED -] I
1203 1200
. 17| gn -
- 29 | = ss-47 I
121 — — | gl
{ - 28 8 -
7 2is
22 ] ] l
] ]
123 . . -
3] GRAVEL =AM 123-0° Yo 123, 3 — '
3 ]
124 - I
126 - l
1 2.6 -
s I
177 g
283 - 1
- -
IZ?: —
130 1304 l
. T A B
Y= 2| 18« | Ss-18 l
- #3151
/Bli —
- - ' l

111479 _ . Barns & MDonnell Form Tscr-zékl
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

BoringNo. [ =72
Project Name W E STLAKE Page 7 of 7
Project No. ,q 4'015’"" -0y , Date - F-85
Log Bl F!Core SBox c|>r
. ecov.

Depth Description C?a’ss CO?.V,‘,’t & .’_’8;'5 aﬂ‘g ¢ Remarks
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Drilling Log (continued)
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GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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TECHNICAL SERVICES ' .
FEOTECHNICAL DEPARTMENT Dri”ing Log (conﬁnued)
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Drilling Log, continued

BoringNo. D ~-97

Project Name WESTLAKE : Page = & of 8"
Project No. B4~ 0757 =904 Date  4-15-95 i
Log Blow Core | Boxor
Depth Description C?a’ss Count gafoo; Sa'{‘r:lo Remarks
1 6rAy cOARRSE SAMD AAD P73 Isc 1 .
—] GRAUZ L, 3OME CORRSE BRAVE (- Iy 6.5 .
|u7 3 PENSE, saTvRATED =
| — . .' .
,{B: ~— P : 9&. J.dt ‘TQ-Q’
- FRACTIURED LUMELTONE . Casitd \was
1 . = . = = — Tempsrg rvfy ,
,,q: LIMESTONE . sastalieu 1 n2’,
] - ] Hole coallapscd o,
- TotaL  bepTy 19,2 * _ e, i l
120: : A Z” J"' Péc' '
1 — ‘F'H‘;\‘jopnt‘f!‘n\""},:
] 1 Coupt '
1213 - SeERTNy l
— — Preroipter was | -
= - taztald to N2’
122 — The casing was: l
__ 3 pulled back? 45 | :
o = go' and the -
134 . = l\o’e (o,’aF;-.@a‘ I
] . : _Tﬂ ?' g 4 ) ]
}?qg — 39"_'10'“79 pe?)ﬂ;
= - 97 te. g9.67,. l
— ] Growt 89,¢- 7o .
122 — ] Surfoce.
- - 207 of ,010 l
- - Mochine - slotTed |
120 — screen.
- — To.P, s 3.3° l
. ] aL.aﬂJe q_r-oun} 54,4{#';(_& .
|27: . ] J . .:
. - Vater level 1a .I
123 — firezometler .
= - gmme&_ro.‘f*e/ a’Qef ’
= 3 |astalichen’ypap
129 = ' . = /:30pm- s 1.
=) - 1547 below T0.p,| |
130 = - ".\I
7] - -\
v —] ] o
051281 ' étlim's:&ma_gh'mll Form TS-GT-2-2 '




¥

P . - -

s
— g

l N

Drilling Log
Project Name Boring No. a
WEsTLAKE D~7Y
Project No. Page of
gd-015-4-004 1 7
Ground Elevation Location Total Footage
Drilling Type Hole Size Overburden Footege | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
: SEE
“E‘&'E . 374" /08,8 o, 2 45 o REMARKS =
DrilingCo.  SUBSURFACE <OMNSTRUCTORS (wagnsy)|dlers) GARK MILES
' T t
Driting Rig. Che 950, ATY P)elz:koaﬂon Test STALDARD
Date 448-85 To Yoz4- G5 FleldObserver(s) GLEN) ERAMSTmA A N
Sample
. Blow or
Depth Description : ‘{ Class. Count Recov. Box No. Remarks
P R e = ol <
_ ] o' vo 57, . -
! T BROWN FINE TO MED!I 1M <AND, — 5/ of 4" <ot Y
— TRACE SILT, VERY L00SE 7o — Sete
- . VERY - pr’w SE, SATVRATE)D ] wash bore w/
2 O EEwow 27 . - 374" tra- ceane
- . - rolfar b 57 To
3 ] =
- ] SATVIRATED
— —~ MATEZRIA L
- 3 @ APPROX,
4 ] — 3/ .
- ® 5
5 f 7Te)
] S
- 187 s
¢ 3 =
- o sToPpED Y-1B-ET
7 = 3 RESUMED 4-19-85
- 3
— —
8 — -
- -
— —
9 -
10 10, &- e
- 3/5/7 | Lo
t1 8% 552
. l1.g
124 5
13 =
090280 Bums& Mtb_phmll Form TS-GT-2-1




TECHNICAL SERVICES l
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GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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Drilling Log (continued)
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Drilling Log, continued
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1 ma1sy ' :'
/o : 0. )
- B
= / 184 sS=2
E 1/12
Iz o — —_ —
— BROWN FINE SANDPY ST, LoOV .
J3 PLASTI<'TY vegry LOOSE 5
s T Odmoisy ~ SATRAKRTE D BELOw ]
JAaeraox. 157 - -
090280  Burms & MDonnell Form TS-GT-2-1
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D - ?5
Project Name WESTLAKE Page E4 of
Project No. 34’07J”4L/’00‘/ Date Y-22-8Y%
- Log 8l F{(Eeore SBaox or
Depth Description c?arss Co?:vr:t & fg:s ,'\,"3’ le Remarks
Tl BROWN Fine sANDY SILT, Lo W ] WATER LEVEL
(s JPsTICITY, VERY LOOSE, mo;sr.T / $1 5 @ I3.¢" BELOW
— sATURATED B APPRI%. J5° - G2, TiiZam
- T ELow PRY 15 F/y " 3 4-22 -85 (HoLE
- 3 75,, —55=-3| SAT ocurpAIGHT
/¢ ] : AFreg TEIYG
: (&i D.l‘l___‘_) —\ol>‘
17 3 —
1 _
18] e s e — — ]
- BROWN F/WE 70 MEBIMM SAND, 3
19 ] LopsE TP MEDIumMm berSE, -
—1 sATWRAYED -
20 303
j l’/:";-/ -Q:, _—-J<S_£I
z1 7 /8" | 7
— b1 ST0PPRED 4-22.93
> . ] RECUmMED 4-23-3¢8
27 3 SET 44 138106
] _] AND BEG&U WhsH
23 = BORING W/ =70
— — Din, TRI-CONER
24 : , 24
J sivy sawd sEAM 250 to 253 -
] 2t | o
25 ] 1gv | 3555
—1 J) -—
] G
%] — — — — — — — | % 2
- BRowWN s TY FIvk 70 MEDIUm -
. -
2% ] .
27: 4 , 7?""_
— Zl/ !E-, .
- 187 | <o
30 20 |18 —S5-¢
] 0L

- r‘

111479

Burns & MDonnell
WM-

Form TS-GT-2-2




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D —75”
Project Name WESTLAKE Page =3 of
Project No. Date 4-23 -85
Log RCore Box or
Depth Description cﬁ,’,s gé?.",:’t &efg‘s’; Sam;). le Remarks
3Z Jepown SILTY FIRE 1O MEDIum spvp -
—DEASE, SATURATED / —
-~ ! =
23 -
34 B+
¢ — n 572
- 16 |47 | T
— — —xs-7
2 o3| o | =S
- e
36 _
37E — — E
s . GRAN FINE ro MEDIUM <ANWD, -
3o = mepium DENSE T0 VERY DEWNSE, -
— sATURAYED ]
= -
297 =290
Z lf/ N
- 7/ ,%. ss-#
40 _] 9 7
- R ks
¢ — :j
52 ﬂ _
— —
43 _] -
- 9/4 e
45 75| | =
- Y57
¢ - ] .
=1 FEW tul CoOQRSE 3AWD SEAMS -
45, 1 @477 T 49, -
111479 Barns & MDonnell
. Engineers-Architects~Conultants -

Form TS-GT-2-2




TECHNICAL SERVICES

GEQTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. D - 75

Project Name WEST LAKE

Page

e d of

Date

Depth

Project No. gq /) 75’« Z!LOO L',

Description

Log
or
Class

Blow
Count

Core
Recov.
& Loss

Box or
Sample
No.

Remarks

N
<

A T

NN N N N NN N N I N N RN IR AN E RN NA !

T

w
!

W
-

¢0

)
N

8

A
=

GRAY FINE TO MEDIUM SAND
MEDI UM DEAISE TO VERY DEmsp
SATRRRTL) ’

GARAY FINE JO COARSE SAND
TRACE FIVE GR4VEL’ PDENSE.

_\f\g\.ﬁ

[d
-

N
oN

5
—

B

3

59

?

AN RN N RN AR EN NN C YN NN I

%5-10

EEREER

SS —i{

IR ENENENEA NI NENEE RN

111479

Barns & MDonnell
Enginsars-Architects- Conmuitants

Form TS-GT-2-2
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. - 95_
Project Name WEsrLAKE Page & of
Project No. /0) T A Y '00'/ . Date
hd ” Log | RCore Box or
Depth Description Cf;rss cBog‘::’t &elfg‘s's: Sa&ngle Remarks
¢d — — — =
&7 i -
T} GrRaY FINE To_MmEDIUMm SAWD, -
I very DENsetERTMRJ\'TED -
A = -
9 = 9.0
: Z}— ’o“ —
— SO | Tzv| 5519
70 _] % oy
- -
71 4 -
72 ¢mAURL 3€AM v20 -72. ]
72 -
74/3 -
- .
75 —
- 3
7¢ 3 | -
77 3 -
] GRAY cOARSE SAND , SOME .
26 0] MED U AnND Fine SAND, —
— VERY DENSE —
79 = , 7.0
- 30 R
- 2 | & —
o % 5| Zeon
- Bo.35]
8) 1 =
-] —
- —

111479

Burns & MDonnell
mc«-—_n—-ﬂ-

Form TS-GT-2-2



Drilling Log, continued

BoringNo. D = 9f

Project Name WESTLAKE Page G of

Project No. g(/j 2¢ - ‘{~ 0oy Date

Log Core Box or

Blow
or Recov. Sampl
Depth Description Class | Count | g L:ss Nor‘: ° Remarks

GRAY SORRSE SANMD SOomE
MEPIUM AWD FINE SA-N_D, VERY
bEWSE , SATURATED

83

gy

cravEL SEAM 83,5 1o 83.9

8s

©Q
~

0
Q

IR N RN S N NN NN NN N N AN NN
%

D
O

(AP P P bt b i etidg

Y
v}

3

PP S g

~ -t
23/ —
18" S5 /4
STOPPED 94-T3-BS
RE“uniD 4-3y4-05

s

7z

94

TRACE ofF CoARSE Grpurt

7<

051281 ' " Burns & MtDonnell . Form TS-GT-2-2

ENGESEERS - ARCIHITECTS - CONSILTANTS.




I . TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Dri”ing Log (conﬁnued)
l . Boring No. _l) - T
. Project Name | ESTLAKE Page 7 of
l Project No. H‘[—()'?_i' 4’00"/ . Date
| L9 | Blow | ecov Shoapie
Depth Description Cgss Count | & Loss am-',). € Remarks
l -] GRAY conR<E SAND, SOME MEDIum 17 790,
Tl AVD FinE SAMD VERY DEncE 23 | —u| Iss.,
- sATuearep . ’ -1 Z %15
’00—" "3 ,8" —
I O 460.5]
10, ] RV MESTONE _ P '
| — v - - A2 ,d‘“'/ {/“‘l"
. . YoTAL DEPTY 10).0 - jouT, thrades
_ _] — cosale PUC
. IOZ: ] Ple20 mgPer Was
l — - 1 l"\S?‘qu '{'o IOI.O',
/03 ] Boltom 207 s
— . ~ ,010 rochine
I — ] !:IafffJ' screen.
J o= . Hole co llapsed
M— — to @27 wf&”r '
: — _ PVc If\s'fq“e_c(.
I /05" - - Grout ¢2/ 75
5 = surface.,
10¢ = E to.p s 3.3°
I ] — above 3rou-rd' surfach.
= . - |
107 o - Water level
I — - - \w prezomeler
_ - = vnmved ately oofter
/087 — ;Aqullq'ho‘f\ a2y
] 061 ] 3:00pm s
I— — - 16,77 below TO-P
109 —
l‘ 71 _
' /103 -
— —
T :
: 1] 4 -
1 _ _
; /1 - -
[ 143 = ]
] —
. - -
[ 1147 -
[ 15 ]
-
ﬂ 111479 ‘ Burns & MDonnell . Form TS-GT-2-2
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APPENDIX B

PIEZOMETER CONSTRUCTION




\

051978

Form GCO-1-9

Vented Cap-\\~

Material mounded to
ensure runoff

Casing diameter
2- 1nch 3,P.

Backfill material

MNealr Cement

‘EI‘Qut ” e“mped n

Slotted casing

Length of casing
slotted

J

Grrvel nack

Pea Grayel (Chert)

Length of hole
backfilled with
gravel pack

70 _r0 22.0 Fefr

Bore hole
diameter

f

of

A

Height of top of pipe above .

l eround surface 2 Yo 4 FEeTH
::i::::::::~lLLLA_ ~«— Ground Surface :
- = = :

Depth to top

gravel pack Varigble

oximatel

C_EEET OF

————
—
——
—
—
——
—
frm——
———
——
S —
——
—_—
—_——
[ —
e

L

Denth

4 1o 5")\(.‘\85

BantowiTE PELLETS

RBottom of bore hole

22.0 1o 15,3 FEET

i Burns &

date
designed

Engineers
Architects

MDonnell consuians §

Kansas City, Missoun

PIEZOMETER CONSTRUCTION
RECORD

Piezometer No. TYPI L ):
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APPENDIX C
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OBSERVED WATER LEVEL READINGS




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WEeT LA kCs l Project No, 8- 075~ <1-007 Hale No,I_ 0 (o /d n-0 P
Location Elev. Ground Surface (G.S.) 999.0

N ) E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.} 953 .98
Date Started Drilling Hole - Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole . Time 90. ¢ -
Date Piezometer Installed . Time j Total epen of Piezomewr‘f@; Cr Footage Slotted 0.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4 -2l-89 11 275 an, P- Hustad }JE.87 trom T,0.p. 427,68
Grer-6<2 20: %0 am B, Rolir.cun ’(_‘10(!7'ﬁ'0m T, D82 437.01
J- B - % 3*Y3pm | &- Ernst paann 1, 02 from T, 3LE, 434y, 86
8-20 -84 5:05pm G. Ernshwenn /9.5 ‘trom 71,p,p. 433.7€ Eleelrie 'r'upe.f-v.der*lcve/ "nchd'fw‘)
g-29 -84 7215em | G, ErnsTimonn 20,33 from T.0.p. ¥23.)5 R
0 - 3-8% F:09 an R+ Kobinson 20,9 tom T,0.P. 433,08 Elecfric Tape
10-26 -8y 12255 pm G Ernstniann /8.0 ftrom T,0.P. 43%,08 Eleclre Tape
12 - 1 - Q& 12:58 pm .G;-'_"E:r';:;'ma“x /8,50 from T, 0/P y34.98 ElecTric Tape
2,-30-8% 24525 pen : _CfErnﬁ‘T.-»\onn /5.50 fom  T.op, 437.98 Steel 'f‘a_pe_
H-en-93 12:3Spm | G. Ecnstuana 17.12 from  T,0.pP. Y42¢.15
G-I 0 C 1YL \ o <. [ay ratesrz 1. P from 7o e lieL g T
J-v-E8 — <. b, v et 19,4y from T 0.p, WY, 29 “i=l Fape
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point {R.P.).
080679 - ' . Burns & MDonnell Form TS-GT-2-8

Enginesrs-Architects- Conmultants



TECHNICAL SERVICES

E D E H
GECTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name  \ )£ ST L o <E = l Project No. 8- 075 - - oG Hole No.c_ &~ (OIJ HL-3 )
Location Elev. Ground Surtace (G.S.) 446,32
N E . Elev, Top at Pipe {T.O.P.) or Reference Point (R.P,) 947, 72
Date Started Drilling Hole ) Time Total Depth of Hole Drilling Type
258 —
Date Completed Drilling Hole Time .
Total Depth of Piezometer _ . Footage Slotted
Date Piezometer Installed Time - AN 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
“-26-~-6% J1:38 am £ HusTa d 12.2 from 7,0:P 424, Yo
£-29-8% 12:49%5pm G. Ernstmann /3.0 from T1:0.f <3Y,72
(- 27-8% 10717 am R: Kobineon 12.3¢ from 7,0, P. 9359, 36
g-86 -89 334 o G- Ernglinana /19,97 from Ti0,P. 432,75
é - 20 - 84 L. 10 pm Ge Er nSTonann 14+ 7¢ lrom Te 0P 42}.97 Flectr l.c Jape /Wa')(t’r level an :il st Ak
@ - 29 - 8% 10295 am G: Ernstrnanag 1l q from  T,0.p. “431.33
o - = —-8% Q20 o st R. Nolvnooi a5 trom  F,0.P. 43), 32 E/t_c‘[r,'( 7@;72
10 ~26 -84 12:95pm G. Ernsimann /§.38§ from T.0.P. ¥432.37 Electric Tape
i2-I17- 8% 12°95pn. G. Ernsliiann /5,2 from ¥ 0.p, 932.5 Etecleie Tape
3-20-85 2220 pur G.Ernlionn . Ep from 7.0-P, 4z3Z.1Y “teef 7'014'
4 - - b3 - G nsluscn . 12,00 . from - T P Y Py & B e o et o e e oo e e e e e+ o
LA A =D (2217 pm G Eynist s I EVY R T DL I RT.EG
G- 7 - s /1215 am T Payala £re 13. 8¢ from  T.u. s AL D
g£-¢ - €< - = - I.‘:"')/\..cf.';..--’ AR )5, 74 irom T, 97, “Agr, b cre’h 7(4HC’
)15 r - PN _r‘,.io /&,y trom Tl o1, “ 3 i, w9 /el /.c T‘,/,t
S b A - VA AT /L e tom 5,0, P Y21, Go
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 EBmm & MDonnell Form 18-G'1-2-8

hitecte-Coneultants




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of

Project Name WESTLAKES lProiectNo. 8% ~075 -~ v-0072. HoleNo.S_ £2 (old HL-2)
Location Elev. Ground Surface (G.S.) 22,2y 7
N E Elev, Top at Pipe (T.0.P.) or Reference Point {R.P.) 447,08
Date Started Drilling Hole - Time - Total Depth of Hole Drilling Type
Date Completed Drilling Hole o Time - 230 -
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time e 252 3.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-89 | N:206am P- Hustad 70.9 ftom T,0.P, 9368
5-23-89 100 am G- Ernstmonn 17:.3 from F.0.F- 924,78
GC-27-8% lozS!lam R. Robinzon 71139 from T.0.A 2.2
- Y -84 2240 pm G ErnsTmana (2,98 ftrom T1,0.P 434,10
8 -20-84 $z15pm G- ErnsTmaenn 13,74 ftrom 7,0.P 433,313 Eleclric Tape
®-29-84 10:50 am G, Ernstmann /9.38 from  7,0.pP. “422.70
10~ 2 -8% 925 4m R. Robinson 1¢/,5% from T,0.A 432.5% Efectric Top €
jO-26-89 12-90 pm G.Erastmann | 73,50 from T1.0.P. “923.58 , ’
12 - 19-9% 12241 g G. ErpsTmann /3,3 from Ti0.P. 43%.8 ' d
3-+v0-85 215 pmm G Erncslinann 10,92, from T,0.0. 216 steel Tape
4-10-g: -—‘ Gt ErnsTmann 11, 4% from T, 0.pP. 435, ¢
4. 26-85 12°26 pan G.FFra<twmann 12,0 from 1,0 p. 435,08
¢ -7 -85 l1:25am St Payealakes 11.9¢9 trom T.0.P°_ “42£,18
g- b-¢5 — S. Payiailakic | 13.9¢ from  T.0.p. 9432 .22 cloTh Tape
from
from

*Depth to water noted from Ground Surface {G.S.}, Top of Pipe (T.0.P.), or Reference Point {R.P.).
Burns & MDonnell
Engineers-Architects- Conmuitants

080679

Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name wETLakbD g Project No. B<%-075-4-00%2 Hole No, 8-53 (o/o’ i _’)
Location Elev. Ground Surface (G.S.) G4 4, 8
N E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 249, 00
Date Started Drilling Hole - Time — Total Depth of Hole o2 .7 Drilling Type
Dete Comploted Driling Hole I T I Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time . 23,7 3.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

4 -2k -8B NisZg am P Hustad 77. 68 trom  T,0.P 37,35

£-23-84 1:05 pm G. Ern€lmann /.85 tom T, 0.P. 437.15

b-27-8% 1054 am K. Robrason /. 9% trom 7,09.P ©427.06

8- -84 2242 pm G+ Ern=Twann 12.¢2 from 7,0,P. < 3%,38

8 -20-8Yy £:20¢m G, E-rnsTrann /9.3 from 7.0.P, 434.-7 Eleclric Tape

8 -29-e4 10255 am G. ErnsTmann 19,9¢ from T,0,P. 434,09

jo - 3-8« F.27am R, Robinson 15,09 from T.0,P. 433.%/ Electric Tape

10 - 26-8% 12235, m G. Ernstmann /4,10 from  T,0p, 93%. 70 ' "

j2-12-8% 12:37 . G.Eenstnann 19,0 ° from  1,0.P. %3 5,0 ‘ '

3 - 30. 5", 2-.'0;,,,, G. Ecnstoann 11.L7  from  T.0.p. 437.33 Cieel tape

“-18-29 rvoow/ Gr Evnshivann 120 from  7,0,P. 3. %0

q-25-¢e5 12221 pro G+ Erastogtan 12,63 from 7.0 2. 7 38.37

G- 7-8% K 3_5'5;.', 5. r:oy.'la\faél‘s 12.£2 from 7.4, 43617

e -~¢- £ - S. Payiulakes 24, %@ Tom 9,0 p. @3, 52 CloTh Tape

from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Engineers-Architecis- Consuitams

Form 15-G1-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLAKE l Project No. B4 - 0T5 - 41— 20D HieNoGo 54 fold 36 )
Location Elev. Ground Surface (G.S.) “470.0
N E Elev, Top at Pipe {T.O.P.,) or Reference Point (R.P.) 471.0
Date Started Drilling Hole _ Time L Total Depth of Hole 40,4 Drilling Type
Date Completed Drifling Hole _ Time _
: Total Depth of Piezometer Footage Slotted
Date Piezometer Instalted L Time - 40,49 3.0
Remarks.
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-89 | J:4¥4pm | £ Huslad 34,2 ftom T,O0.P. ¥26.8
£-23-8% /:/0pm G. ErnsTmann 49,2 from T.0.P. 426.8
G-RT7 -3 11275 am A, Noornson 25,95 rom T.0-FP. ¢ 345,55 ‘
8-@ -89 4:15 pm G, Ernstmann 348,78 tfrom T10.P, 435,25 .
8 -20-8Y 4228 pm G: ErnsTmann BG4 from T.0.P. 4249. @ Electric Tape (weter level indicals))
g-29-84 1215 pm G. Ecnstmann 36.9( from T,0.P. 434.09
3-27 -b4y 10275 am G. Erpstmann 57, 2% from T, 0,P. 43776
Jo- 3 -2% Iz 05 am R. Robinson 37.19 ftom T,0,P. ¥433,8/ Elecrr e Tape
10-26-24 10:10am G Ernstaoann 36120 from T,0,P. 439, 80 . '
J2- 19 -04 A1 48 am G Ernsimabn 26:3 from 71,0,P ¥3%.7 ‘o s
3 -z0-§7 2 26 pan G. Eemstpann T4.08 from T QP 3G.92 steel Jape
4y -2 8L L:02 an G Eraslian,, 2q.75 from T o0.pP. &9 3c.28
G-7-85 1255 pony S.Pay falokis 2Y.84 from  7.2.0 “26.16
g-85-85 -~ S.Payiatakes Tl & from  Tio. P, 439, 17 < 10Th Trpe
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form TS-GT-2-8

Engineere-Aschitects- Consufiants



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLAKE Project No. 84-075-%-002 HoleNoy. 55 (ord 35)
Location Elev, Ground Surface (G.S.) 47,9
N E Elev. Top at Pipe (T.0.P.) or Reference Point (RP) 4, 24 )
Date Started Drilling Hole . Time Total Depth of Hole Drilling Type
B — %0. 0
Date Completed Drilling Holo - Time - Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time — 0.0 3.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
< - 20-8Y /72490 pm P HustTad 38,0 from T:0.p. 4372.1
5-23-8% Y15 pm G. ErnsTimann 37.9 from T 0.P. “437.2
G-27-89 | 77:204m R. Robin<on 38,92 from T.O-P. 437.08
g- 8 -84 2200 pm G, ErnsTimmann 39.55 from T120,P. 435,88
8 -20 -84 4:2% pm G. ErnstTmaenn Y0,4 from  T.0,P. 43Y9,7 Erectrie Tape
8-29- 8y 10:20am GiErnsTmann %.13 tom  T;0,p. 433,97
10~ 3-8¢4 11270 am R:.Robinson 44,15 from  T,0.P- 433,95 ElecTric Tape
10 <26 - B4 10:02 am G, ErnsTmonn 90,20 from  T,0.p. 434.90 ’ r
12 -19-8% (1295 a0 G -ErnsTuansy 90,2 from  T.0.P. 934.9 2o ‘e
3-39-8¢ 1220 G. Frostimann 27.23 from 7.0 p. 437,27 sTeel ape
A R e 55 am G ErasTmann 28,63 from o, A 726.97
G-7-85 1750 pm S. Payiotakis 38,52 from  T.0,p. 936 .58
E-8-8s - S, Payrola ke “449,73 from  1.0,p “30. 37 Clevj Taupe
from
from
trom

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679 Burns & MDonnell Yorm 1S-GT-2-8
Engineera-Architects— Consultants
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name WESTLA KE l Project No. B4-076 -4-0d % 1 Hole No.l-\S-Q (old 3%)
Location Efev. Ground Surface {G.S.) 475, 0
N E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 4 g 4
Date Started Drilling Hole . Time . Total Depth of Hole Drilling Type
Date Completed Driling Hole Time Gl
I A Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time o ). 1 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
42 -8% )26 pm | £ Hustad 491.95 trom T.0.P. “436.95
4.26-8% 8210 am G+ ErnsTmann 47.5 fom T, 0.P. ¥36:9
<4 -27T-84 17:25 am Re Robinson 41, 67 fom T, 0.AR 436473
&-8 -84 2-S5pm G, ErnsTmann 43,39 from T7,0,P %345, 06
8-20 -84 3L5%5 0m Gs ErnsTmany 4.0 from T.p.P. 434,y Etectric Tape
8-29 -94 10%°22 am 6. ErneTmann 2¢,8¢ from T.0.P. 433.54
10~3 -84 11475 am R:-Robinson 44,97 tom T,0.P. 433,493 Electric Tape
10 ~-26-8Y% 957 am G,Ernstmann 443,945 from 71,0,P. 434,95 ‘" »
12 -19-82¢% 1792 am Gs Ernashrnaan 9%.,0 from  1,0.P. 43¢9.9 ‘o ”
2 -30-9%5 1225 pon G. Ecnsironn 9442 fom T, 0.p. 436.78 Steel tape
L -26.85 G398 am G EcnsTinann 42,17 from  T,0.P. “436.23
G -7-85 1295 pm | S. Payiatakis | 4z.18 fom  T1,0.p. | 436. 22
§-2-9¢5 — S. Payiuwlaxis | “Y.43 fom  T.0. P “32.97
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
Burns & MDonnell
Engineers-Architects- Coneultanis

080679

Form TS-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WEST LAKE. Project No. By~ 075 - 44-002 Hole NOI‘ 58 (~° Id ,(/0)
Location \ Elev. Ground Surface {G.S.) 2977.5
N E Elev, Top at Pipe (T.0,P.) or Reference Point (R.P.) 4g 0.5
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole — Time — &o-0
Date Piezometer Installed : Time : Total Depth of Flezometer &0.0 Footage s'—g»“f"o
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
< -2 - 9% 1:30pm | £ Hustad 3.8 fom T:0.P $9327.0
5-24-84 2:00am G. ErnsTmann 9%5.3 fom T, 0,f 4¢437.2
@-27-6% 1135 am R: Robinson 43 .55 from  TeG.P. Y2615
8- e -¢€¥% 2545 pin G ErnsTmann “&,29 from  T,0,P. /35,
8-20-64 4210 pm G- ErnsTim ann Y65 from T 0.p. 429,35 Electric Tupe
g-29-84% 10:30am G, ErneTmanp “YG.8! from T.0.P. 422,67 )
10~ 3 - ¢y 22l am R+ Rob;nson 47,02 from  7,0.P. 432,98 Eleclric Tape
10 - 26-8% 950 am GiErnstinann “9¢ /100 trom  T1,0,P. 43%.50 . "
12 - 19-&% 11-3% am Gr Ecncipuany 46,0 ftom T,0P 4 34,5 A ‘e
3 -30-85 1215 pm G: ErnsTmann 43,89 from 7,0.F. Y36.92 sleel lape
4 - 25-85 .90 am G. Eruyslhnanns 44,04 from  T,0,P. v3C. Y6
G~7-¢€5 1390 pm Se Payyatabis .03 fom  T,0.pP. Y3 ,37
8-8-8% — S - Pay vadak,s L4 fom  TL0,P. ¥z 9. 09 Clern Tape
from
from
from

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Enginsers-Aschitects-Consultanis

Form TS-G1-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name WESTLAKE Project No. E4-0D7C-%- 007 HoleNo. 7 &g (ord r-2)
Location Elev. Ground Surface (G.S.) 4492.9
N E Elev. Top at Pipe (T.O.P.) or Reference Point (RP) G 2,0 ¢ —
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
— — 43.5
Bate Completed Drilling Hole — rime I Total Depth of Piezometer Footage Slotted
Date Piezometer Installed — Time _ 43.5 70 .0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

4-26-8% 1:22 pm P. HwsTad /2.55 from T.0.P. 936 .72

E-24-8Y9 | 8:20am Gr ErnsTmanng 12,7 fom Ti0-P v35.97

G~ 27-8% 11:55 am R. Robingon /2,92 trom T.0,e 935,75

0-8-04 2:35pm G Ernstmann 79,8 from T,6,F, 433,99

©-20-8% /0’98 am G. ErnsTmann /5,56 from 770:P. 433.1

2-29- 89 2:15pm G. ErnsImanp 15,84 from T,0.P, He2.83

g-29-e4% 12:45pm G. ErnsTmann 1G6:16 from r,o0.P- 432.51

10- 3-¢24 Negrzam R. Robrason /G.34 from T,0.P. L2, 3 LlocTpr.e Tage

10-26- 84 9:97am G, Ernstmdnn (S 45 from T,0.P. 432,22 " "

12 - t9-8% 11:/8am Ge ErasTinenn 1519 from  J,0.F. 433,2 " b

Z2-2Z0-9c 1297 pm Gi Ernstaonn 13,00 f‘om T,0.P. 435, &7 <tee! Tape

4y 25 .05 10297 am G. Ernstmann {3,942 from 7.0.p. 25,00

G- 7-85 7275 o S. Payrdinc,< 12-50 from  TaG.e, 435,17

-9 -£% - S’Payia‘lal&--g (<sry7 from  Fr.0:.p. 2432, S0 cloth Z7ape

12 -13-2¢ — M. Eelo Iv.93 from  T.,5,p. ¥3%.29 | EleIric Tape

5-20-8¢ -~ M, Frlo 75,92 tom  y,p,p 422,75

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
Burns & M<Donnell
Engineers-Archiects-Consultents

080679

Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of

Project Name WESTLA KL FroiectNo. 8- 076 ~4-~292 HoleNo.S_Go [010' 5_23
Location Elev, Ground Surface {(G.S.) <$43,]
- . ‘E Elev, Top at Pipe (T.O.P.} or Reference Point (R.P.) 4"6 , 73(” 4id,
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
— N 21,0 -_
Date Completed Drilling Hole Time
- - Total Depth of Piezomater Footage Slotted
Date Piezometer Installed Time 21, D
Remarks:
(1Y T0Pz 996.93 prior to (4/17725)
LZ) TO P = ‘/?G 30 Le3|"hlnj (‘)'/17/85)
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-8% | afternoon| P. HusTaod 10. &S tom 7,020V | 43¢, 28
5§ -24 -84 8°90 am G. ErnsTmann Jo,7  from TO,P.('\ 436,23
6-37‘8<l /0‘7’ A in Ko RC"LI!)J()I‘I 12,02 from Toarp-('\ 43‘/,?’
2-¢-24 2% prm Gt ErnsTmann 2.4 from TaO:P.O) 434,09
8-20- 84 10492 am G, EcnsTmannp 13,74 tom T0.0.0) | 433.49
8-29-84% 12:02 pm G. Ernstmann J9.4  tom  1,0.p.) | 432.53
[0-3 - 8% [1:3Gam R, Robinsen 19,70 tom  1,0.p8") | 433,23 Efleclric Tape
10 ~26- 8% Y90 am G. ErnsTmann 13.94 from T'O:P.(') 432.98 b ’” ﬂ
= - * .
12 -19-84 1R 4 m G, Ecnstpmann |* (3,7(t.om  yo0w (]| 922.2 fi’f-?" ‘h.;';af".( ”"7" fl.’fff;', 3youn
3-30-65 | 12037¢m | G-EcnsTmann |¥ 447 tom  c.s, 99,093 | Sfeel, T“ e ::,,zaf AR
1/-!7‘95 1109 am G -EerasTmann 19.% from T,O.P,(z\' Y25, 99
-84 10-31 am G, Etnshndarn lo.g2 from T, (7")-(2) 935,38
6;"‘/—85 2:30‘;0\ <. Ic\ylg"’f&"uf [2,06 from T’a-p-(2) 934.29 C’OT‘\ Tafe
¢ -7 ~E5 1220pm S, Payrataks > .oz fom  T,0e(2) | 434,27 Clth Tape
8-¢ -€¢% _ St Pay 'u’fakl‘: lz. 958 fom  T.p.p(2 ) 423,32 Clolh Tape
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
Barns & MDoanell
Enginesrs-Architects- Consuttants

080679

Form IS-G'1-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WEZTLAKE I Project No. B4~ 075~ - 002 HoleNo. 61 (otd S-1)
Location Elev, Ground Surface (G.S.) _4,9 A
N E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 25O T
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
—— — 21,85 .
Pote Completed Driling T — e — Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time _ 2L
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. : Remarks
4-26-849 | afternoon P. Hustad /3.3 from T/0.P. 43¢.87
 5-249-89 | 8:30am | G. Erastnann | 3.8 fom Lo, P 436137
¢ -°7-89 207 pm K¢ Robrnson 19405 fiom T, 0.P. 426 .12
€-8 -84 220pm G. Ernstmanh (G .00 from T,0:P: 2, 34,17
& -20-849 10.:3Bam Ge ErnsTmmdnp /190 from 71,0.P. 43%.27
6 -29-84 12 200 noon G ErnsTmann 17.56 from T.0.,P. 432.¢c1
Jo-3- 8y 1:90 aw R. Robinzoun 17,88 from T,0.pP. 432.29 Etecdrie Tape
10 -2G-82% F:20am G. Ernstrnann 17,00 from T,0,P. ¥32,17 " ‘e
12-19-2% N>08am Gr EFrnsin, gnn 16.& from  1,0.P 4324 » t
3 -30-85 J2:35 pm o,EcnsTmann J4, ¥2. fom  T,0.p, ¥36.74 stee/ Tape
“-17- 8 21 G Evashoansn s%. 0  fom  T,0.P. Y3¢6.07 Elocleic Fape
G- -8 10228 an Crerensloan o /. y2 fom To.# 436,75 ’ .
G Y- & 2 o T P -'N-""- R 15,7 from  T.0.P Y.z
¢ -7 -85 (3:4/;/,(. " l";-.\,,.n_'ff./'.'r /Y., 8¢ from T.0.9P: ©v36,28 v
6- - &< _ DL ek s JC. 72 from  Tiu. P 432.9¢ <10 Tape
7-
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Barns & MDonnell _ : Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name WESTLAKES Project No. 8Y-0745 - < -0072. HOIeNo.I‘GZ ( old W-3)
Location Elev. Ground Surface (G.S.) L2p24,
N E Elev. Top at Pipe {T.O.P.) or Reference Point {R.P.) 94¢ .08
Date Started Drilling Hole —_— Time - Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time 94.0 -
_— e Total Depth of Piezometer Faootage Slotted
Date Piezometer Installed _ Time ___ V4.0 20.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks

4-2@-8% |afterncon P- Hustad 8.9 from T,0.p. 437,78

S-24-24 G200 am Gi ErnsTmann 9,%Y tom 7,0.F 426, @8

C-27-87 12220pm R Robiason 9.86 fom T,0,¢. Y93 6. 22

8-10 -89 7:35am G: ErnsTm ang 11.89 from TF,0,P. 43419

B-le-24 8:00am G. Ernztaann 12.90 from T:0.p, 433.68

6 -20 -B% 7:30am G. Ernstfinann 12:.66 from T,0.°P, 433,92

B-2l-~ 09 J:320am G, Ernslmann /12,78 ftrom  7,0.p. 94323,30

0-28 -89 10:90 am Gt £ rnstoman /3,2 trom T,0.P. 432,88

g-29-e9 1°75pm GrErnstmann jR.e from .0, p. 482,73

10-3-89 2:12 pm R: Rolinson 13.8Y from 7 0.p 32, 24 Electric Tape

10-26~ 84 Fil2 am Gi ErnsTmann 12,95 from  7.0,pP. 433 .13 e ":

12 - 19_8 10: %% o m G, Frnsle ann 12,7 from - op,p 433.,%4 “ "

2 -20.85 12:02 pm Gr Ervizliiann 10.04 om T,0.p, Y26.09 # n

&4-25 -85 Jrio0 au, Cr Eraclipnn /0,17 from T,0.r. 28,7

G -7~ &5 Tior an, e \/,"‘—.‘."4 RO 10.32 trom TropP. 425.7¢ “ e

g-e-¢&y - CL eyt L s L L ure from Tug, P “432,¢3 cluth  Ja,e

, 080679

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

Burns & MDonnell
Enginesrs~Architocis- e

1 4

Form TS-G'1-2-8
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TECHNICAL SERVICES

GECTECHNICAL DERARTMENT Observed Water Level Readings Sheet of
Project Name WEST LAKES IProjectNo. 84 - D75-4-002 HoleNo. J_ ¢ & /ola’ N-%)
Location Etev. Ground Surface (G.S.) 4, I8, &

N E Elev, Top at Pipe {T.0.P.) or Reference Point {(R.P.) 94/ /., 80
Date Started Drilling Hole - Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole - Time _ 2.0
e — — : Total Depth of Piezometer 26: 0 Footage Slotted/ 0.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-89 1252 pm P HusTad 9.5 " tom T.0.P, %373
5-249-049 /1:00 am | G, Ernstmana 5,07 tom Ti0.p Y2¢,9
&-°7- 8% 1212 pp, R Robiangon 5,9¢G from T.0.P. 436.39
€-0-B¥ 1240 pm G, EfrnsTmann 7.42 from 1. 0.p. 434,37
8§-21- &4 l2-20pm G. Ernstmann 8,42 fom T,0,P. 433,28
8-30 -84 8255 am G. Ernstmann ?.18 from T o.p. 432.¢2
10-3 -84 11:50 am R:Robinson 9.45 fom  T.0.P. 432,25 Ele dric Tape
10-26-84 12:09 p™ G. Erastloran n &.55 from T.0,P. %433 .25 » "-
i1z2-19-89 10510 am Ge Er a<lin ann B/ from T, 4339 2 "
3 ~-30-95 2245 pm G+ Ernsfpronn £,33 from T,0:P, “43G6.%7 steel tape
Y- 25-8Y 1] /da b G:Ernslugun §,83 from  T139.¢. 438,97 1~""/..,7,-;f' beryo e
G-7- €& 8:2.51 m S Payralekes (.2 fom T.9P, 43555 '
g-8-6s — - I’A;r«'?'akr: 7-7€ from 71 9.8, ‘423.82 “lov14 7a’r-r
from
Irom
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.}), or Reference Point (R.P.).
080679 EBums_‘.g‘mﬂ.fthzvnm_r‘I! : Form TS-GT-2-8

ts-Consutt,



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet _______of

Project Name LMECTLAKES ProjectNo. 84 . 074 -4 -002 Hole e 1= Gl (O/d /V"S)
Location Elev, Ground Surface (G.S.) 427, 7
N E Elev. Top at Pipe {T.0.P.} or Reference Point (R.P.} “4/1.80
Date Started Drilling Hole Time - Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time . @ ? .
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time - L9 120, 0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-84 ofternoon P HusTad ol from ¥ :lu%-'rco{«u:inJ ';’ci\ rb.‘:;;z amcter
5-24-e4 1215 am G. Ernstmann 4,97 tom To.p 436, 9 water o ,‘;',’,f ch A "'Z;-,‘a""i\f : """"?‘P
G- 27-64 J:18 pm R.Robinson 5,40 trom T:0.8 9YZ2C.Y '
é~8-8%4 I-‘Ibﬂ G EcnsTmann 7.%42 from T.:0.p. 43Yy,389
8-21-84 | 12:25pm G ErnTmana @.3e fom T.0.p 433.92
8 -30-8% 9:05 am G: ErnsTmann F.05 from TiO.P. 4¥32.75
10-3 - 2% {256 am R Robinason .36 from T,0,P, 432.%% Eleclric T«fi',
[0-26- 84 12215 pm G Erpnstmann B.2¢ tfrom 1,0,p. 433.55 ‘ e
12 -19- 84 10215 am G. ErncTmann 8.2 from 7.0,P. ¥33.0 ” "
3-30-85 | — G Ermdmany | v tom — PR ageeenibis beavie of
Y~ 99.%T — G Ernstinans from - ‘o " ” r
“-7-85 - S Payralakie ‘- from - — 2° of wveice & geoeface
Y- -% -8¢ - S Payralakis .65 from o, 439 17y crosh dape
5-20-%¢ — M. iTvae .02 fom g, p 932,68
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Enginoers-Architocts- Conguitants

Form 1S-G1-2-8
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
ProjectName & 2T LAKES | Profect No &«4-078 -%-002 N E T (old N-6)
Location Elev, Ground Surface {G.S.) 9 26,5

N E Elev. Top at Pipe (T.0,P.) or Reference Point {R.P.) 439,08
Date Started Drilling Hole Time Totat Depth of Hote DOrilling Type
25.%
Date Completed Drilling Hole Time
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed Time _ 34,9 . /0.
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks .
4y -2~ 8Y cFter nooa P. H uSTad -j( from - - *_;_“:\:‘*c; O""‘) AdiTehh 15 above
5-249-0% 2:30am G. Ernstimann ko from -~ - * W“"""‘.n"‘g Aiteh 15 above
G- 27 -84 /1:29pm R. Robinson 2.} from T.0,P. 4367
8-@ -04 1:35pm Gi ErnsTmahn 4,65 from T:0.P. 434,43
g-cl. ey le-50pm G, Ermshinann 5.5 from T,0.0. “433.53
8-20~ 8% 210 am G: ErnsTmann G122 from  T:0.P, “9432.86
jo- 3-8Y hoon R. Robincon G.492 fom  T,0,P. 432,06 Elecly v ¢ Tape
(2-19- &% JO: 19 am GrErnsinanpn 53 from T:o.p. 4232.8 0" 4
z '30 ‘85 - Gv Ern'-‘;f'lna.n'\ skeren.nrk.— from — ~ Afl'f’;”l:‘. > )’\Jlf es 2 le Le(au(e l(
Yo S -8y — G+ Ernstuann re trom - - Prezomeler 1% U'lo'er woter .
- Y-8y - s. Payia7aks s .. from - - ' ‘e o
8-¢-8s — < Pa\‘-/).«'fn ”'in& G .74 from TP 737!32 C./o'fz_ Tape
from !
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Butm & H"Donncll Form TS-GT-2-8

-Architects - Coneultants
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLAKE Project No. B4~ 094 -4-002 Hole No. I~ @8 (0’4 N-7 ‘)
Location Elev. Ground Surface {G.S.) “%%0,9 )
N E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) Y4y8.22
Date Started Drilling Hole , _ | Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole __ Time - = e —
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed N Time - 202 10.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
“4-2C -8Y 12:37%m P. Hustad 0.9 from T,0.A “37. 92
§ ~-24 -84 1/ %Sam G. Erns?Tmann 1.5 from T, 0.~ <Y2¢G.82
G-27-9Y 7z 30,:0; RiRob.nson 12,25 from 7,0.~ 43¢ 07
e-c-e4% /97 pm G Evastmann| /9.02 fom  T.0,p. 439,30
8 ~2l- 8¢ 6:55 am G. Ern=Trionn /4.9 tom  Ti0.p. 433,42 Electric Tape
g-30-8¢% 9:20 am G- ErnstTmann 15,70 from T:0.p. 432,62
10 ~2-8% 10207 a.. R, Rcblinco, 15 .84 from  T.0,p ¥32,498 £reclric Jape
10 - 26 -89 12200 noon Ge Era<tnann 14,55 from  T,0,p 42%,77 2 “
12-19-8% 10290 am G, FrnsTinaan /¥.¢ from 0.0, 9433.7 ' o
3 -30-3% 11:35 40 Gi Ernsl, ann 1 .17 from  T,0.F. 437,15 “ 4
Y-S g5 J1 2 &% am G Ecnstpian (2,29 from T, 0,0, 43L.03 ! -
C-% -8< /210 .., S Bayratakie Bz, fom g 43%.8) . ‘
w-]- &L g;vg'«... T Feyrealee, ry.20 from red.r. H37,0% :
b 8Y — c . weogieTlalozl 4y gy fom o y,g0 0, L3408 a1y ope
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 !Burm & “‘.'9&‘12!.'! Form 18-G'1-2-8
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKES Project No. L& -7 5 — 44 -002 Hole No, T-72 (o/J 3(7>
Location Elev. Ground Surface {G.S.) Y27

N E Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) 405, Y
Date Started Drilling Hole - Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole _ Time _ £0.0
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed . Time _ £0.0 2,0
Remarks:
Date Time By Whom Depth to Water*® W.L. Elev. Remarks

Y -26C- 84 c:28pm P. Hastad 26.15 trom 7 p,p. 4327.25
5 -23 ~-@Y /200 prn G. ErnsTmann 28.4 from 7;0.P. ©37.00

Co =2 7-9% /’351;,:;1 R, Robirasoy 286G from T.0.P, 436G 7%

8- B-89 3:15pm G’ Eernslaiann 30.22fom T,0,P. 435,18

8-20- €4 /»'IO'fm G Erpgtinann 31, 0F from T.0.A “439,35 Eletrie ‘ht/ae

8-29-6%4 10:25am G. Ernstmann 31,81 from T:0.P. 433.59 |

10 - 3~ 8¢ 9:900m R, Robinspn 3).98 from T,0.P. 432,98 Efecteic Tayp 2

10 - 2699 10235 a.n e Ernndisoann 21.05 from 1 0.P. #3%.35 o "
I2-19-84 1221 pon G. ErnsTmann 20.@ from T.0,p. 73492 " .

31+-30-85 1M:50aw G. Ecpnntpann 28,58 from  T,0.P. 426 .8C ‘" n

4<2¢-.8% 8:/% am Ge Ernstmann z9.2¢1 from 10,0, 43619 ‘- .r

G- v-E5 C:Z0pm <, Payiatakes 20.10 from  Tio,.p. 435,30 B .

G -7 -8 g:90an, S. Paytaleiic 29,23 from Ty, P, 426 .07 . e

g -&-¢&g —_ : < . f"'aylo‘lak.:: T).2g from T o.r. 9434, 2 cl=TA Tape

from
from

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.). _
080679 Pums & I_(c?wﬂ_l Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of
Project Name WESTLAKE I Proiect No. @4 09 & « < - D02 HoleNo. y_ 72 (o/d 39)
Location Elev, Ground Surface (G.S.) 4/6 2.7
N E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) '<"$ S
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
— — 50-0
Date Completed Drilling Hole - Time - i
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed _ Time - 50:0 2.0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-2¢-8% 2:3) pm f. Hustad 26 /5 tom  T,0.P %3655
& -23-8¢ 1215 pm G, ErnsTmann 2 6.5 from  7,0.P. %36.,2 ,
&-27-89 1340 ) Re Roliasoq 2G. 67 from Ti0.P vY36.03
C-¢-84 2207 pm G: Ernstmann 26.62 from  T,0.P, 436,78 -
g-20-29% /25 pra GiEccnsTinan 29, 6! from  T,0,p. “435.79 E/ech'lc Tepe
8-29-e9 10:27 am G:.Ernstnann 30.13 from T,0.P. 9435.27
10~ 2 -8y 9:92 a0 R.Rot,nzon 2Y7.97 from 7,0.P- 935,93 )% Jeetric Tape
10-26-84 | 10°3Bam G. EvnsTmann | 2720 fom  T,0.p. 43620 . e
12 - 19- 8% 12°20pp, G: Ernslinann 29,1 from  g,0.P Y36, 3 " ‘e
3- 2%0-85 11753 aa GiErnstamana 27,17 from  T0.P. 4%38.23 " %
4.20. 85 BT g G. ErasTinann 27,58 from  ro.p 137.87 -
¢ ~4 -85 2:50 pon S, Poyrafabit 28 48 fom T.9., “3¢.92 z
w7 8% G50 am S Payafa st 27, 68 from  T.0.27 437,72 . ‘-
4d-¢ -&¢ - S e, ratakis 29,48 from T.d.r, Y8, q2 c loTh Tape
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Barns & MDonnell
Engineers-Architects- Consultants

Form 18-G'1-2-8
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TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WE STILAKE l Project No. 8 Y- 07— 4~ oo Hole No, 76‘ Q
Location Elev. Ground Surface (G.S.)

N E ) Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.} approx. 465 ’ te’
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed Time
Remarks:
Date Time By Whom Depth to Water* W.L. Efev. Remarks
4-26-89 2:3¢pm | P Hustad /7.3 fom T, 0.p. | 448
2 8% 1205, m G. ErnsTmonn 15: 87 womXkXr,0.P. | #£0 highes] poiat on fop ol Tilted
from ’
from
from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).
080679 . Burm & H"Donncll ’ Form TS-GT-2-8

hitects-Consufiants



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of

Project Name WESTLAKE Project No. 84-075 -4 -DOZ Hole N05‘7$— G/J 37 )
{ ocation t Elev. Ground Surface (G.S.) #5@3’ 8
N E Elev. Top at Pipe (T.O.P.) or Reference Point (RP) </ <5, G
Date Started Drilling Hole - Time - Total Depth of Hole Drilling Type
Date Completed Drilling Hole —-— Time - - G 0 -
Date Piezometer Installed . Time L Toral Depih of Fezomoter 26.0 roctese S'O“ed,
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-26-84 | 2:02 pm P. Hustad 2).49 fom T.0.P ¥38.5
5-24-8% | /2:30,m | G. Ernstmann | 22.% fom T0.P. 4375
C—-C7-8% 11:00;») R Robinzon 2253 from  T.0:P. 4=27.37
C-©~849 | 4:05pm G+ Eenslmann 29,33 from Ti0.p. 435,57
g -20 - 8% Yi¥5 pon G EvrnsTinann 25,0 from T.0/P. y2¢,9 Electric Tap e
B-24-849 | 1705pm G, Ernsimann 25,37 fom  T:/0.P. <3¢4.53
g-29-84% 10:05 am G ErneTmann 25,70 from ' T,0.p. y34,2
/0~ 3- P4 /6:58am R. Rob.n<con 2.5.%83 tom T,0.P. 434,37 Eleclrie Tape
10-26-08Y | 10:22am G. EynsTmann 24,)4 fom  Ti0,P. 435,75 . o
12 -19-¢9 /12855 am G, Ern<Tiana 249.3 fom  y,0,p. Y35 ¢ It "
_2-30-8% 1:55 pm G¢Ecnctinana 17:50 from T, 0 P, 4924 stecl Tape
4-/7 -85 - 2 24y 'om 43580
| 4-25-8% 9107 AM o zz.gg ‘™" 4 43202
5-7- 8% 12: 30 PM S. Byirtaris (Tt o™ 2 442.20
R-R-8S - % 2./ from . 438 72 Cﬁfi@g
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
Burns & MDonnell
Engineers-Archilacts- Consultamts

080679

Form 1S-GT1-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WEST LAKE |ProfectNo 84— 075~ - g0z HoleNo. 527G (o/d 374)
Location Elev. Ground Surface (G.S.) 474, <
N E Elev. Top at Pipe (T.0.P.) or Reference Point {(R.P.) X777, 5
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Dritling Hole : Time — 500 —
- Total Depth of Piezometer ° Footage Slotted
Date Piezometer Installed - Time ___ 56.0 s
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks . -
$4-27-89 | 9:30am | 8ill Canney 40,7 trom 7. 0.P. 436.8
5-23 -4 ¥:00p 1 Ge ErnsImann 40.5 ftrom T.0.P- %37.0
G- 27-8% | t1toFam| R, Robinson 90,59 from 7.0, P- ¥36.76
8-8- 84 4210 pm G EcnsTmann 42,21 tom  T.0.P, 435,29 . -
g -20-8% ‘/:BSJ'Zm G, €rnstomann 42,95 from T+ 0-R., 43%.54 Eloctrie 'f‘afe -
8 -249- 8% 7:70 pm G. Ernstmann 43,36 from 4 0.p. 4y3Y,,4
& -29-g4 10215 am G. Ernstmann 43,69 from T, 0.p. 433.9]
1026 -8y 1015 am G ErnsTménh 42.80 from v, p,P, 434,70 Ereelrie 'ra'pe
(2-19 - &% /1252 am G ErnstTmann 42,6 ftom T.0.p, 739.9 , ’
3-3p-85 1:95 pr: G, Ern<lirann 40.92 'om _ Ti0.P. ¥36.%8 steel Tape
-25-8S 9:08 AH o g L0.04 '™ v 43F 46
| 6-7-85 | 2ie0 P! 3. Baywters L7 4 4355, 7/ ‘
£.8- 8= = ,, #3.2¢4 fom 434, 26 C/g{z/_’[,u
from
from
from
*Depth to water note& from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679

Barns & MDonnell Form TS-GT-2-8
Engineers.

-Archiects-Consuttents



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name W ESTLA kE Project No. 9‘/ -07¢- 4 U O :’_ Hole No.S . 80
Location “ Elev. Ground Surface {G.S.) oy 8. %
N 2592.7902 E 26) 9. 0159 Elev, Top at Pipe (T.O.P.}) or Reference Point (R.P.) (,53 -38
Date Started Drilling Hole , - = Time - Total Depth of Hole , Drilling Type
£-ze-8y 2e,o Sollv AYsrls
Date Completed Drilling Hole N _ Time
g-c9-8% — Total Depth of Piezometer . Foatage Slotted v
Date Piezometer Installed e-29- &% Time G200 am Z0.0 10,0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
B-te-69 —_ G+ ErnsTmann % 74 ' from G.s, 439 ‘;tf‘_r“f' K ’h:“'f:‘io’ Cheounicrr
J '
8-¢9-89 7:00am | G. Ernstpang /12.9° fom G.s, Y Y048 ”ia—'u el',;‘J :{i‘:ﬁ{hﬂ LS7""J' ng N hole
g-29-~2Y Q:00 a G Ernsnrann 18,727 from T,0.P. 435, 2/ ::;;fﬁ‘,’ﬁ:en/’: ""’Ct?" Ptezornc-‘/er‘
g-29-849 F:30am G: Ernstmang 17.4 from 7,0.7 435,98
lv-3-8% - ©is7am R, ROBrwwsotv 2.6 from  TF,0.P, 4349.78 Electric Tape
10 -26-84 12:50 pm G EcnsTinan, 17.70 fom T,0.p, %3628 i "
12-19 -g4 12255 4 m G. Ernstmann JY,4  tom T, 0.P. ¥37.0 & "
3-30-€¢5 2:30pm G, Ecustrmanp if,s0 from To.P. 4Y97.88 sTeel tape
4-/7-8S - 2 990 from 2 L43. 48
25— [2:29 P (.29 from . £42.09
é6- 7-8S8 0SS Am | .5, Ey._aﬁ:u.t___ 4.8 from P 4329, 20 J_'/.L%
| R-2- 8% - ¢ ($.62  rom . £27.26
12:13. 85 - /. Erio 10.9a__ ™ v 442 45 £ Lo cleic Tape
S-19-86 - o )ées63 from " ¥3¢-723
from
from

*Depth to water noted from Ground Surface (G.S.}, Top of Pipe (T.0.P.}, or Reference Point (R.P.).
080679 eBams s.“ ',‘:,?""““! Form T5-G1-2-8




I S N 2 BN EN I B aE HE N N U A =N B - s
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE l Project No. 8Y-07%- ©4-002. I Hole NO'.D' 2Y}
Location Elev. Ground Surface (G.S.) “47. 8 ’
N 1/ _96 L2728 E 922 ,0195 Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.) 5(5-0, 32
Date Started Drilling Hole )2 - R Time _ Total Depth of Hol , Drilling Type
a a itli o- 13 -&Y e ] ohs rifli Wasy Eokei/c
Date Completed Drilling Hole 8 Ve _g,, Time
- Total Depth of Piezometer . Footage Slotted :
Date Piezometer Installed g-75-38Yy Time J1:00 am &0.0 5,0’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks .
13 - B4 3130, . 5. Ern £lm ann ~ )3’ fom G.s. ~ 38 st'l‘rb:r:“felrm?'ﬁe;:o-/ Cnceuntered
. 7 p | 5
B-15 -€% 2:05pm Gr Ernsimann 162163 fom T 0.pP. “3%.19 fn’;iﬁ;'jfa,?f;":' r ezomeler
8-20- 9y 4:50pm G- Ernsimana 17,6 ° from T:0.P. 433.22 Efecirie tage
. fust bef evac .
8-21-%¢% 9:15 am G- Ernstmann 17.¢ from 17 0. P. 733.22 {:.sﬂ ('ov:;mrtp ; :Tfnj preeometer
6 -21-6% 9:37 an G ErnsTmann 1775 " trom T.0.P. 433,07 %’-;"\J:;i;m'?‘éf*e " C\/Acb\ﬁ‘hl\g
8-29o8‘/ I:asf;m Ge Ecnslmann 16, 79' from T.0,pP. ¥33.68
g-29-8% 12235 pm G.ErnsTmann /8.2 from T.0.P ¥32.5¢4
1026 -8y 10:250m G, Ernstrmann 17.26 from 7T,0,pP. 933/47 Electrie Tape
12-19~- 824 12202pm G Erashinann 17,3 from 7. 0,0, 9Y332.5 " ‘"
3 -30- 85 2:3C pan G Ernglinann 19.92 from  T,0.p, 435,90 steel Tape
425 &< 910 _AM “ 1588 T . 43494
6-7- 8BS (2:35 FPH S, P.g‘,a‘g&p'.r .33 from s #3509
£-8- 85 - P (Z48 o™ " £33./4 quﬂpt
(2-13. 85 - L) E po /4.7 from . 436,41 | Etlechric Tape .
$-19-8¢ - 2 /78,12 from " «*32,70
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.).
Burns & MDonnell
Enginesrs-Architects- Consultards

080679

Form TS-GT-2-8




X,

TECHMCAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WE T LA RE l Project No, 8" S DT -0 Hole No, S - 92.
Location ( Elev. Ground Surface (G.S.) L&y T, 7
N 599.1580 E /9. 323) Elev. Top at Pipe (T.0O.P.) or Reference Point (R.P,) 450.¢9
Date Started Drilling Hol . i illi
ate Start rilling Hole 8-249- ¢y Time — Total Depth of Hole 265" Drilling Type WASH- BORInC
Date Completed Drilling Hole ) Time
8-27- €% - Total Depth of Piezometer R Footage Slotted
N . ’
Date Piezometer Installed ©-27- 8% Time 124 S b 2%, 6 10. 0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
TR T/ satwne e ! S S Le 'i!‘-‘.'.‘j
8-2‘1— e" - Gl El‘nSTMdh/\ and h;n!nlj1tr°m G'S- 6P/ow ‘/37' dtrlq‘-tegn.;;\,a] :"’0" e ' )
g-27-89 1:%5pm G. ErvnsTmann /8,2 from  T,0:P. 42 2.%9 cﬁ‘g:ﬁllﬂ‘fgzlx- afttrer pirezomerer
8-29-€¢% 12°20pm GrErnsTmann /18,25 "from T, 0.F. 432.9%
“)'3 ‘e" . IIZBOQ... R R°b|.l\$oy) '8.3? from T.lo'P— 1/32135 Elec\fro.c 'Tqu
10-26-8% T4 am G, Ernslamanu 17.%) from T.0.p “4=x3,18 ', .
12-17 -84 J1217 am G. Eraslmanan 17.%5 from  7,0.,A. 433.2 7 7
3-30.-99 12.99 pm G Erngfunann 1s:0p from 71,0.P, 435, 69 sTec/ 7'a,dc
. 4
G-/2-85 —_ o (S0 0T . 35,69
| #25-Ry | 10:37 aM e /5. 4¢  'rom . 435 23
§-7- B 12:48 PH S, f,;&&m____ﬁ&s from # 4355 /3
g & 82s — -4 zs2 M . 433 4 274 Zape
f'r—zo-ac - M, Erio /@.00 from . v32.67
K'Z-Il’?{ - v 14.40 from ! 436.29
from
from
. from
*Depth go water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form 1S-GT-2-8
Enginaers -Architects- Consutiants




‘l_, LT ,_,—‘A\
TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name I AR Y l Project No. £4- ()75 -y O072 I Hole NO'D'93
Location Elev. Ground Surface {G.S.) Y414, &
N 17%2,7093 E 1219, ¢560 Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) 44 742
Date Started Drilling Hole 8- b - 8"/ Time —_— Total Depth of Hole Drilling Type
— - n"ns,3’ WASH BoRING
Date Completed Drilling Hole -20-8 Time —_—
e -84 Total Depth of Piezometer Footage Slotted
Date Piezometer Installed g-21-8y Time 2: ngnl 97,0 ’ 20.0°
Remarks:
_ Date Time By Whom Depth to Water* W.L. Elev. Remarks _
T S aturated maierial en suatered
- 1-8Y — G, EcnsTmann 10.5° trom BG.S5. 932714 uring dmllmﬁ" - L
8-2(-84 2:05 prm G. ErnsTmann /49:50° fom 7 0.A. 433,12  [Immed. ately “ofrer prezomeles
3 y + .
g-27-89 19:490am G, ErnsTmann 14.84  from Ti 0. v¥32,78 ‘,’ffﬁ;hmﬁ:; *:,,FA":E',‘,“NQZM
Ly 7
8-27- 89 1:17 am G Ernstmana IS, 0  tom  T,0,P. v32.62 %:n?. Svasuating
S-29-g« 1:05pm G« Eraslmann )S.0%’ trom  T,0.P. ©32,58 '
10 - 3-84 12,0 pm R:Robrnson /§,39 fom 7,0.p. “32.23 Eleclric Tape
L4
10-26-8% F:10am G- Ernslmann 7%, 5%  from T/0.P. 433,07 74 .
Je -19-89% 10297 am Gr Ernstmann /9.% from  T,0,P. ¥33,2 ‘. '
3-30-85 2400 rnpon G. Ernstnienn 11.% from T.0-7, $36.1¢ 4 o
7 - . 7
| 4-25-8s | s0:<R AM 4 ugs _fom 415, 79
6-7-8x F:05 AH S, Ly : | r2.44 o™ 4 435,48 .
£-8. 8 —_ 2 ¢4.18 from “ 433 44 C/»/( 'Z,m
12-42-8S - M) E s ro0.56 ‘rom 437 06 E lochrve Zpr
Ss-/9-86 - " /15,08 from ¥32,5%
m')m
from '

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.}, or Refererice Point (R.P.).

080679

Barns & MDonnell
Engineers-Architects- Consuttants

Form TS-GT-2-8




sl

TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings sheet_{__of 2
Project Name [VECLT e Ak E Project No, CY-07s -2 002 Hole NO.S . 8‘/
Location . Elev, Ground Surface {G.S.) <52, 9
N 1496, 0038 E 1998.272 9 Efev, Top_ at Pipe (T.O.P.} or Reference Point {R.P.) $5¢ .92
Date Started Drilling Hole ) _ Time — Total Depth of Hole Drilling Type
8-24- 84 3.’ Sollp AUCERS
Date Completed Drilling Hole Time —_
8-24-e% : Total Depth of Piezometer Footage Slotted ]
Date Piezometer Installed Q-2y- ey Time 12520 0 n 20.9 ’ 10.0
el |
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
@ -4 -84 -— G. Ernstinaan 13° 19 2.0 from  G.S, fg\:’ou‘:‘;:; sa‘f:rrlo}??ed ff,ou".i’
g-29~2C4 - 6. Evrncstin ann 26" trom  G.S. 437 ’ S—‘:,tur?ic{ Ihl(.!"'.'r:a.{ be’ow =0’
g' I Al 11- - L Ag. 3 8 - —
e-24 - 89 12520pa | 6. Ernstmana 23,7 ' from Y, 0:P. 433.22 |rmmediately afrer prewometer
86-27- 8% 7215 am G. Ecnstmann 23.9¥ from T,0.P. 733.0) _
. Just prior To €vocuatia
8-27 -9y 7:20 am G, ErnsTmann 23.92 from V-0/P. ¥3 3.00 FIELDnF:for LET 7 \ fr““","-ﬂ"r“z'/) ¥
. obouT 4% hrs. aft PUa €I
&-27-€4 zclS pm G. Ecunstlimana 2. 78 from T 0. P. v32, 9% the Pluazm:\-fcf o i !
&-30-89% Y16 dm G, Ernstmanas 24.2% ftrom T.0.°P. 432,67
l1o-3 -8y 10:0%5 am R, Robiazon 29,322 from T.Q.F “432.60 Etectric Tape
jo0-26- €% 1t 56 am G, Ernsimann 223,20 from T,0.P. “33.72 ‘s ‘s
12- 19-¢4 70:35 am G, Ernslarara 23.3 from T-0.P. ¥33 .6 ‘" ¢
3-30.-9% iz lan G, Er"sT"‘aﬂn 20.373 from T 0., Y3657 re ‘e
_4-25-8s 101 A v zo.gz 'rom P 436, 09
é-4- S /2:30 PM S B,;g:'g fous 22.25 from . 434. 67
6-7- 85 gico At o 2116 'om p 435, 24
-8- 85 - . 22.96 'om 433. 96 Clotl Tape
7
/2-73-8S - rM Erio (9.8 fom . £3Z. 07 Electrc Tare
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.). )
080679 . Burns & MDonnell Form TS-G1-2-8
Enginasrs-Architecis-Consuttants
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet <= _of __C.
Project Name WE ST LKA KE | ProfectNo. 24 - gt DR HoleNo. o _ Q¢
Location Elev. Ground Surface {G.S.) See <l ot )
coe =heed / Elev, Top at Pipe (T.O.P.) or Reference Point (R.P,). ' .. )
Date Started Drilling Hole . .. « Time . Total Depth of Hole Drilling Type
Date Completed Drilling Hole ¢ .. Y . Time . " " ' . ' .
Total Depth of Piezometer Footage Slotted
Date Piezometer installed .. s .. Time , 4 v ce . . .
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
s$-20-86 - m. Erje 2%.19 tom 1, 0.7. | 432,73 N
from
from
from
from
from
from
from
from
from
from
* from
from
from
from
from
*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnell Form TS-GT-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTL AKE | Project No. eY-07¢c-4-002 HoleNo.p. g5
Location Elev, Ground Surface {(G.S.}) <53,
N 340,59, 4% E 199¢ . 9‘730 Elev, Top at Pipe (T.0,P.) or Reference Point {R.P.) 457, 1§
Date Started Drilling Hole . _ Time _ Total Depth of Hole , Drilling Type
— €-2l-g4 , 89.1 WASYy BORING
Date Completed Drilling Hole _ Time _—
€-22-8¢ Total Depth ot Piezometer Footage Slotted
Date Piezometer Installed ®-29-8Y4 Time 10200 an: 92,0’ 20,0
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
g-e2-8y 720 anm G. Evnstmann ?Pf';xég, from .S, 5"‘;""::;1&1";}‘:}5 real sncovntesed
. i 7. . 7 " . e PR
B-24- 89 10500 am | G. Evnslmana | 20,05 fom  71,0.p. 437,10 |imaedicttly “olvec prriopetes
8-27- 8¢ T8 &m GeErnsTnnann 29,09 from T,0,P. 433.06
t ’ Te €va cugtia
g- 327 -84 T:4%0 am G Ernsles ann 2% 12 from -—+,0,pP 433,03 i:'esz-a.fp’\i:rr sk (an Wa- ! 9_
f 0
B-27-8«4 2:20pm G, EcrnsTmann 24,21 from T.O,P. 432.9% 33‘“‘* ¥ P2 hrs. afrer
g-30- ¢ G215 am Gi Erastowann 24,50 from T.i0,P. “«432.65
10- 3 - 84 10207 apm R: Robinz=on 249,6% from 0.7 432.61 Efeclr,c Ta,e
7
10-26-8% 1:55 am GrErncstmann 23,38 from Ty0.P, 433.80 e ',
12-19~- 29 JO-37 any Ge ErnvTayvang i from T.0,P, 4322, ’ "
Z-39y-87 li220am G.Ernct,i:e. .., 20, ¢, trom TrC.P- 436,57 " ”
£-25-8 - ” 2/, o 'om 2 £36, oF
5-4- B 02:53Pr2| S, Papiators z22.48 '™m " #3467
£-7-85 Ri00 AH y 2/.23 from . 435,92 )
£-8-83 - ,, 2222 o 23590 | A/ Tape
22-11-89 - M. Ero 20.20 ‘'rom P £26.9y E fectric 7g,pL
§-20-86 - “ L%, %0 from ' 432,78

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).
Burns & MDonnell
Eagineers~Architect ke

080679

8~ Coneait;

Form T8-GT-2-8
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TECHNICAL SERVICES

7
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet _/__of Va
Project Name WESTUL AKE Project No. Y- 0754 - 007 Hole No,p.e.7
Location Elev, Ground Surface (G.S.) 460:0
N 114 45 E P03, GYe 7 Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 46¢2,0%
Date Started Drilling Hole 8-~9._ gy Time - Total Depth of Hole Drilling Type
— : 17,77 WASH BORING
Date Completed Drilling Hole g-10- ey Time _
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed &-10 -84 Time — 101:.0° 20,0’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks .
’ S " "
8- 9-84 - G Ermnstmann 27 from G.S. irl:::*ejr.-mii e""*’ encountered
Y ; , 7
8-10-84 -_— G¢ ErasTonann Y&.4 ¢ from  F1,0.p. 450,58 'i:\hs"r\iﬁi:."’o:/’.' after prezomeler
8~ 14-849 eisam G ErnsTomvann 20,05  from T.0.P. 4260.99
g-20-8% 1?_150,"\ 6. EBrasimann 29.25 "from  T.0,p. %33.29 )
g-23 -84 1:30 pm G. Ernstmann 30.0° from T.0.P. 4s3. 0% before <urgiag well.
o { J
6’2—3 -e49 3'—’50pn\ G. Efnstmonn 30, 3’ from ¥+0.-P. 1732'74 ‘i‘:‘:/hnj h#\’;eswﬂzl*i' Surg'nj en
6-27-e9 10:15 am G, Ernstmann 29.29° fom  T.0,p. 433.74 :;’fé’loﬁl:,'r:f- .t',ﬂ.e.«v:,:,;ﬂgfgl air-
g-27-84 10232 am | G. ErasTmann 30,5 " tom T0.p 432.59 ;;'L’;'l,“,’fé_f._‘i"' Svacvaiing The
g'zq‘ 8" 1115 am G: Ernclmdnn 30"16 from Ti0.P. ‘132'58
fo-2 - 8% 750 am R. Robin<an 30 .61 from  7.9,p. 432.43 Ftrele ce Jape
10-2C-~-8% 10295 am Ge ErncTloiana 29,74 from T:0.P, 922,29 L '
12-19-¢9 10:93 am G, ErnsTnia np 29.6 from gy o,.p 4334 " "
2-30- 29 1239 am G. ErnsTmann 27,09 from T,0.P. 435:945 R '
425 -85 | g5 20 Am « 2a.sp from P £33, 54
£-4- 8s /20 PH S, [ayiafaeis 28.74 "™ . £3£ 3o
6-7-8s £35 PH . 2788 fom o, 43s, /6
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Barns & MDonnell Form TS-GT-2-8

Engineers-Architects-Consullants



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet _2. of _ =
Project Name oY) IS <TL '\-k C . Project No. 9 Yy - 075 - 4/ ~0O0 —2 Hole No, b - Q7
Location Elev. Ground Surface (G.S.) See Sheet )

N Ssee <hoet | E Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.) .
Date Started Drilling Hole . . Time ) Total Depth of Hole . Drilling Type ,
Date Completed Drilling Hole “ Time
. X4 Total Depth of Piezometer \ Footage Siotted
Date Piezometer Installed o Time . ! ‘-
Remarks:
Date Time ' By Whom Depth to Water* W.L. Elev. Remarks
£-2 8% — P 29,28 from » 438, 26 (A‘IL/ 7#&
12-/1- 8% - M. e 26.25 'rom " 436,54 __E.Z:aﬁaz_TQFL
5-2W- 86 - _ » 27, 75 from » ¥35.29
' ' from )

from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Burns & MDonnel Form 1S-G1-2-8

-Architocts-Consuitanis
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings sheet__|__of _C
Project Name CECTLAKE I Project No. Blr - 2T s 0O 2. Hole No. &, gg
Location Elev. Ground Surface (G.S.) ©60.0
N C95. 0%¢ ) E 209. 279y Elev, Top at Pipe (T.O.P.) or Reference Point (R.P.) 462,72
Date Started Drilling Hole 8-15 -gvy Time — Total Depth of Hole 4.0 Drilling Type Wnsy BORIIG
Date Completed Drilling Hole f-16- 24 Time — e e
Date Piezometer Installed 516 ~2Y Time 11200 am 40.0 ° /0.0
Remarks:
Date Time By Whom : Depth to Water* W.L. Elev. Remarks )
8- 16-84 _ Ge ErmsTmann 18’ 1o 24’ from  GeS. ia;(r:::fe:lr.glf’,:t;ng CRCOUNTO red =
& -1c-e9 G: ErnsTmanna 24’ from  Cr.S . «ygq' i;t::t::f-co‘ ma'/cﬂal enCoul\'fereJ
g-16- 849 /1:00am | ©.E cnsTmann 29.3° from Ti0.P. 433,43 '.ﬁ';‘i’{'gﬂi‘z <frer prezometer
p-20-8%4 /1200 pm G- ErnsTemann 29.50° from  7,0.p. 433,23 Electeic depe
B-21-8% g:38am | G. Ern<lm gun 29,4 tom T,0.P. 933,27 |Jeih before eve ‘;?2'”7 prezometer
g-21 -&4 9:01 am G: ErnsTmann 29,8  from T.0,pP. 432,93 /,,,/3‘12‘.,'\2#'/ alier eVacua-fmj
@-2%-849 1230 pra Ge Ernslom ana 29,90 trom T.0.P. 432,83 .
e-27-84 {1210 am G, Ernstmeann 30,20 from T,0.pP. 232,53
(0-Z- 87 102985 am R. Robinson 30.34 tom  T.0.P. 432,29 Electr.c Tare
lo-26-8% 10290 a m Gy Ernglmann 2950 fom v,0,pP “423.23 " ”
12- /9~ 89 12:/1 pm 6. FrasTa.ann 2% Y from ¥, 0.p. %23.3 ”n “
3 -30-85 [1:95 am G- frns"f!"r--ii'!'\ 27.00 from 71,0.P, ¥35.37 e o
q-25-8 R:25 AM a ' 2Z.sp 'rom ’ 435,22
6-4-Rs | 2u0 PH| S Byiafocss | 288 " £33.92
£-1- 85 P12 A o 27.3 from P 43S.02
£-8-8s - y 2965 om 43308 | Cfld Tore _

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 Eﬂuml_&mlggmﬂ! Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet = of _ &

Project Name wres TULAR k | = Project No. 8 ‘/ _ 'O 75’- -4 - 002 Hole No.

S- 8¢
Location a Elev, Ground Surface {G.S.)
[ < [ S‘ l\e—-e T ’
See S L cetl ‘ E . Elev, Top at Pipe (T.O.P.) or Reference Point (R.P.)

N

Date Started Drilling Hole ' Time L Total Depth of Hole Drilling Type

Date Completed Drilling Hole .. Time

Total Depth of Piezometer '

Footage Slotted
Date Piezometer Installed ', Time ¢ ‘

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

2~ -85 - M, Ecio 2l B from T.0.¢f. “/3(,.25 Electr,. Teap e
5‘-2_0-8(1 - " ZQ,‘I? from " 4/32:9‘/ " '{

from

from

from

from

from

from

from

trom

from

from

from

from

from

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 : EBmm &ml_iﬂ?onnel! Lorm TS-GT-2-8
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

’

Sheet of
Project Name WEST LAKE Iﬁmmm. 87'O7f‘V'COﬁ- HMNQD.eq
Location Elev. Ground Surface {G.S.) <5<, |
N 1790.5514 E G0, GO Elev, Top at Pipe {T.O.P.) or Reference Point (R.P.) 4$52.70
Date Started Drilling Hole g8-27-8% Time —_ Total Depth of Hole ‘5“7 o ’ Drilling Type
/ “
Date Completed Drilling Hole B-28- 8‘/ Time WAS K EORING
_ Total Depth of Piezometer , Footage Slotted
Date Piezometer Installed B8-20-84 Time 1230 pon v 9,0 /) €,0 ’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
», . -'M + zon -
g-27-84 — G)ErnsTmann 15’ yo 20 from G-S. gi\\:.:::'gﬂm = \,.'ra,.r\ed bon ‘::CL- g
<af ‘e matl . encoun? -
g-C7- 24 - G Ecnslaann 21’ from G-S- Mbul':; lr.“?n:r!:g'pwhc 20.'\' .Q'?
g- 29-84 1230 pm G. EfnsTmonn 22.37 fom T;0.P 434.8 imnediately ofer Prezomeles
+ or 7 ev +e
8-29-89 /0220 am G+ Ecnstmona 24.50 from T.0.P. 432,60 |JU2T prAST torth compvesed ai
g-27-84 /'795 am G. EcasTimann 24.6% from  T.O0.P. 432.95 ;ipmg::;;’mg;":;r‘ evdacunating
10-3-8% Y:33 am R. Robinason CY.73 from  T,0.5 432,37 Electeic Tape
10-2e- 84 12909 pm G: Ernstaniann 23, &S from T.0.F, 433,95 “ ’»
12-19-2% /2730 pw. G, Frrnetm gann 23/4 from  7;0.4. 732,85 » 4e
3 -30-85 2:00,m G. Ecrnsliapn 27,25 from  T1,0.°F. 435-85 slece! Fape
o — ——
| 4-25-@s| y:3s AM o 223 'm “ 43497
6-4- B | fuspu| S Bypatecs zz. 95, 434,15
6-2 -85 0208 BH v 22.0 from ¥ 435,09 :
8-8-gs - ° 240 'rom v £33, 00 CAM ;723._
/2-13- 8BS — A Erio A SN 476,03 ek 7}_7@
5'(9-86 — 13 2Y.792 from ve 432,81
from

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe {T.0O.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Enginsers-Architects- Conmuttents

Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet of

Project Name

WwEsTL AKE

Project No.

O4- 075 ~4 - 002

Hole No, .Ear'rl. C-‘./y #8

L ocation

E~O.Y‘Tl'\ C\"‘Y I WC'«‘* UF 'H\e ’dl\d{l I'

Elev. Ground Surface (G.S.)

N E

Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.)

S41.87

Date Started Drilling Hole Time

Total Depth of Hole

Date Completed Drilting Hole Time

Drilling Type

Date Piezometer Instalied Time

Total Depth of Piezometer

Footage Slotted

Remarks:

Date Time By Whom

Depth to Water* W.L. Elev.

Remarks

8"30 ’8‘[ (2.'.30,,,., Efnﬁ_’l)\aﬂh

8,77 from  7,0,pP. ‘/33: {7

trom

from

from

from

from

from

from

from

from

from

trom

trom

from

from

trom

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

i 080679

Burns & MDonnell
Enginsers-Architects-Consutienis

Form 1S-G1-2-8

i : o




----------—-------~-—--—-—~

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name WESTLAKE [Proiecl No. CY-07c-%-602 HoleNo. ) vy ct, #*9
Location g g ) City, et of 7he lano({\.l/ Elev. Ground Surface (G.S.) app rox. %3¢

N E Elev, Top at Pipe (T,O.P.) or Reference Point (R.P.} 4 4/, 85
Date Started Drilling Hole _ Time — Total Depth of Hole Drilling Type
Date Completed Drilling Hole —_ Time — — —

Total Depth of Piezometer Footage Slotted
Date Piezometer Installed — Time _ — —_—
Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks )
10-26-8Y% 1:20pm G Ern<sl iann 7.4 fom T, 0.0, 939,45 o
/1e-19-8¥% 11:22am G Ernstmann 7.7 from  r,0,P. 4342 o

from |\ 77
from -
from _
from
from
from
from
from
from
from
from
from
from
from

. *Depth to water noted from Ground Surface {G.S.), Top of Pipe {T.O.P.), or Reference Point (R.P.).
080679 EBmm & H‘Pmﬂ_l Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet —____of

Project Name WESTL AKE Project No, 84y~ 075 - 4- 0o Hole No, EJ’QA c, '/y w 12
Location Eoyth City, wesl o 4o joriod 0 Elev. Ground Surface (G.S.)

N E Elev, Top at Pipe (T.O.P.) or Reference Point (R.P.) 990, 5.9

Date Started Drilling Hole —_ Time - Total Depth of Hole . Drilling Type

Date Completed Drilling Hole —_— Time

Total Depth of Piezometer Footage Slotted
Date Piezometer Installed Time

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

8-30-8% | 1200,m | G Ernslmann 7.7 tom To.R | 432.879

from

from

from

from

from

from

from

from

from

from

from

trom

from

from

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 ?ums_& H?mﬂ! Form T8-G'1-2-8
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TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE I Project No. ey-075- % -002 Hole No. S/”IP -6 3
tocation Ponded surface watler north of site, southwesT | Elev. Ground Surface (G.S.)

1, Charles $luck poad
N — E — Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.)
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
a 1 /VIA'- —— N’A' "/’4'
Date Completed Drilling Hole A/ 4 Time -
s Total Depth of Piezometer Footage Slotted
Date Piezometer Installed N.R Time —_— A A . Veoh .
Remarks:
RP*fertnce poraT 16 a rod located /4 The ponds sdl L«a’/ef hor7h  of 24e r,1e
In The dMeh souwlh wes? of S+t ChorlesS Rock ‘\o‘.\ . The ro s mapked 1n thcremen?s of
{ Foot and sTacl> wcy\ 00 af “The [, Ttom anJ ends 4 ap, g’{lema'/c// 12feel afl ‘M TPr,
Thc dop " the ro i< under aler during me st prIg anw Cdrly
Summer, -
Date Time By Whom m’ﬁratﬂ' W.L. Elev. Remarks
lo-15 - 8% /22/5pm B,/ Canney /0,21 from  R,pP.
/0 ~26 % F /S anm G, Frachmang /.05 from R,p, : R
12-19- &% 70253 am G, Ernslmann .9 fom R P, d , ,
ro me €
3-30- 84 - G. Eenstmann | % tom X Referen g 4 atac 2uomerg e
L
from
from
from
from
from )
: from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0O.P.), or Reference Point (R.P.).
080679 Eans_ ‘&M P}:Pm:‘l! Form TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLAKE Project No, B4-01S -4-co4 D- 90
Location Elev. Ground Surface (G.S.)

N Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 4sV0. é0
Date Started Drilling Hole gp 6-8s Time Total Depth of Hole 4 p Drilling Type
Date Completed Drilling Hole Time Fo Solid Ayser § Botyry Uash,
_8-7-8S8 Total Depth of Piezometer otage Slotted
Date Piezometer instailed 7.8 Time 9; s> AM 47 O, Jo 7
Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks
(2-13-8S - A, Eria s3.87 ™" Zo. R 436 73 Electric lape
$-79-8¢C - . /5,38 from o Y435.22

from
from
from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679 Barns & MDonnell Form TS-GT-2-8
. Engineers-Architects-Consutants




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name WESTLARE Project No. B4- OFS- f-cof Hole No, D-9/
Location Elev. Ground Surface (G.S.)

N E Elev, Top at Pipe (T.0.P.) or Reference Point (R'P'). 453.37
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole £:5-83 Time 45o Selid A v i
& '.‘-‘83' Total Depth of Piezometer Footage Slotted -
Date Piezometer Installed g _C-8S Time Freo I5.0 /0
Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks
12-/3. 8S — 19 Erio rs.42 ™" 7 o.P 2437.95 Electric Tape
5-171- 86 - ’e 77,29 from ‘" 43%.08

from
from
from
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.}, or Referance Point (R.P.).

080679

Barns & MDonnell
Engineers-Architects- Consultants

Form TS-GT-2-8




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of

Project Name wE'WLALé Project No., f4L-0 7S - d-002 . Hole No. D-92
Location ‘_ Elev. Ground Surface (G.S.) > LZS. &
N [ Elev. Top at Pipe {T.O.P.) or Reference Point (R.P.} 47537
Date Started Drillir'lg Hole .4‘ 9-85 Time Total Depth of Hole 143.6 Drilling Type
Date Completed Drilling Hole -u- 8S fime Total Depth of Piezometer Footage Stotted
Date Piezometer Installed & ”’85' Time /L850 2o’
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
£- (7-BS 20ix aM G Envitavany 329 " zop 4364 %
4-22- 8S (030 AM " f0.2 " »_ 35,17
7- 23 B 3:30 P9 v 393 from 4 £36.0%
4-2¢-8% Zieo AM) P go.s from e ¥34.87
Lz o 8130 Ax p doos om 4 23532 | Floctne Tape
6-4- 8= Lido PM __J._B)aalmk V0 AL 43420
| (-7.85 | B:4o pAM ; 2% 06 from . 437, 3%
£-2-85 - * 42.08 from " ' 433,29 oA // ZZ]&
(2-12- 8BS - M. E rie ' 38.55 from 2 42682 m
S~17-846 - o 42.40 from " ¥32.97
from
from
from
from
from
from
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 m m?mﬂ! Form TS-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings © Sheet of
Project Name WEST CALE 1 Project No, 84-075-4-coz ' HoleNo, 5 93
Location Elev. Ground Surface (G.S.) ~ 948
N E Elev. Top at Pipe {T.0.P.} or Reference Point (R.P.)_ £50.7
Date Started Drilling Hole 4.15-85 Time Total Depth of Hole 4.2 Drilling Typ‘eu sl bore
l:"e ?’mp'ewd :)""i:::c"e 4-18-8% :me Total Depth of Plezometer /;Z , Footage Slotted
ate Piezometer Insta ] ime zo
Remarks: 44&8’ {208
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-22. 85 10:30 AH\| G, Ems{z&g.,.; 15.3 """ TOP | 435.9
-24 - Yoo AH 2 5.5 o o £33.2
4-25-8% - ” (s.46 o " 435.29’ £ fectric Tape
£:2-85 | oo Pr| 5 Phgntense e A VI _ q¥s.9
.8-8% - ¢ /750 from 2 £33.20 clo %@m
-/2- — M. Erio 424 " .. 43696 Eleckre lape
$-20-86 - ‘e )7.9% from re ¥32.76 '
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.). )
080679 gurm & H".I_)onncl! ! Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
Project Name o) arE ProiectNo. 2475 400z HoleNo. 1y g
Location Elev. Ground Surface (G.S) o 235 o
N E Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) Q242 £8
Date Started Drilling Hole IR Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole j_ :_:: Time _ i u)“"{'*’”"g‘;?
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed 4-24-85 Time Fiee Pro 1060 20’
Remarks:
Date Time By Whom Depth to Water* “W.L. Elev. . Remarks
-25 @:08Ar | & Ermitemnnn | 729 ™" To.R | 435.39 Electnec Tape
6-4. 8% 5o PH | S Fayipdens 788 ™ . 47%.80
6-2- 85 843 AH . £98 v, 435.70
g-8-8s - . gzs v 4 433.93 | <hH Zepe
12-12- 8% - . Erlo Sias from /4 437,43 Efechoic 79)20 .
5-20-9¢ - -~ 10, %0 from 4 431.78
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Barns & MDoannell
Engineers-Architects-Consulland e

Form TS-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings . Sheet of
Project Name et/ pr & [ Project No. o mes o 0o2 HoleNo. 1y oo
Location Elev. Ground Surface (G.S) . g g
N E Elev. Top at Pipe (T.0.P.) or Reference Point (RP) 4o o g
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilfing Hole £22ES Time rohe HS Auger / wos/ _A'"'@
4-24-8S Total Depth of Piezometer Footage Slotted -
Date Piezometer Installed 4- 24-85 Time 300 £Prn /olo 20
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
2-25-85 | /200 P| G Ermiletany | t67s " T.0.P2 436,39 | E/ec/irc Tape
6-2 - 2= 1035 Am| 5 Fayatecis 1Fo02 M 4 436.97
£-R-2S - 7 120y from z 434.08 Clo M 73,490.
[2-12- 8% —_ M. Erjo /S35 from " £37:7% E/ectr Tape.
£-21-86 - s 20.%6 from » 432:63
from
from
from
from
from
from
from
from
from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.}, or Reference Point (R.P.). _
080679 ?arm & Ig?mgj! Form TS-GT-2-8
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APPENDIX D

LABORATORY TEST DATA ON
SOIL ENGINEERING PROPERTIES



TABLE D-1

Permeability of Alluvium

Boring Depth Sample ' Method Permeability (cm/sec)
D-81 50.0 to 50.6 $S-9a * Hazen's Formula 2.5 x 10°¢
D-83 73.5 to 97.0 N.A. ** Bailer Test 5.11 x 107%
D-83 70.0 to 71.5 $5-12 Hazen's Formula 9.0 x 1072
D-83 90.0 to 91.5 ss-14 Hazen's Formula 2.5 x 107
D-85 40.0 to 41.5 S$S-8 Hazen's Formula 4.0 x 10_2
D-85 70.0 to 71.5 Ss-11 Hazen's Formula 1.2 x 1072
D-87 87.0 to 111.0 N.A. Bailer Test 3.35 x 10—4
D-87 100.0 to 101.0 $5-20 Hazen's Formula 6.8 x 107
S-88 30.0 to 31.5 S$S-5 Hazen's Formula 2.3 x 10_2
S-88 29.0 to 40.0 N.A. Bailer Test 1.45 x 10_'3
D-89 32.5 to 49.0 N.A. Bailer Test 2.44 x 107

* Hazen's Formula is used to estimate permeability based upon soil
grain size distribution. (see Hazen, A., 1930, Water Supply,
American Civil Engineers Handbook, John Wiley and Sons, Inc., N.Y.)

**%* A bailer test is a field method for determining in-situ permeability.
Water was evacuated from the piezometer with a compressed air pump and
the rate of recovery recorded. The rate of recovery is related to the
soil permeability (see Hvorslev, M. Juul, 1951, Time Lag and Soil
Permeability in Groundwater Observations, Waterways Experiment Station,
Corps of Engineers, U.S. Army, Vicksburg, Mississippi, Bulletin No. 36.)




L

Kansas City TESTING LABORATORY

SUMMARY OF SO0IL TESTS

PROJECT_Westlake : PROJECT NO__84-075-4-002
=
S
—
& | = | UNCONFINED | ATTERBERG S
o Y- zoO ' a=
S — DEPTH .= | = | COMPRESSION LIMITS o |
8 |z& " S b k=8 REMARKS
S22 |22 S1=Z| PSF | %E [LL |PL{PI|200|=5
$-80 sT-3| 15.0-17.0 | 34.9] 87.9 94.6
ST-4] 20.0-22.0 | 48.3] 75.8 57 21 | 36 CH
D-81 ss-9A[ 50.0-50.6 0.7
D-83 ss-3a| 15.0-15.7 | 32.4| 90.7 25| 21] 4 CL/ Ml
$S-12| 70.0-71.5 2.3
$S-14| 90.0-91.5 1.2
D-85 $s-8| 40.0-41.5 . 3.4
Ss-11| 70.0-71.5 3.6
D-87 $5-20(100.0-101.0 ; 2.3

S-88 SS-5} 30.0-31.5 2.2




KaNsAs CiTY TESTING LABORATORY

U. S STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 214 1 4 3 4 6 310 1416 20 30 40 50 70 100 }40 200 "
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GROUNDWATER CHEMICAL ANALYSES
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PRIORITY POLLUTANTS
DECEMBER, 1985
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

AG
AL
AS

BA
BE
BI
Ca
CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
ST
SN
SR

TL

ZN

Batch #: B-5120530

Customer ID: S-51 METALS
ETSRC ID: 5120530

Result
<0.003
<0.02
<0.06
<0.05
0.130
<0.0003
<0.06
62.9
<0.003
<0.006
<0.02
0.01
0.020
<0.4
0.011
19.9
0.031
<0.007
4.79
<0.02
<0.2
<0.04
<0.04
<0.08
8.56
<0,02
0.149
<0.002
<92.1
<0.003
1.24



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: I-59 METALS

ETSRC ID: 5120532
Elm : Result
AG : <0.003
AL : <0.02
AS : <0.06
B : 1.2
BA : 0.352
BE : <0.0003"
BI : <0.06
CA : 259.
CD : <0.003
CO : <0.006
CR : <0.02
CU : 0.057
FE : 7.38
K : 7.4
LI : 0.041
MG : 63.3
MN : 0.846
MO : <0.008
NA : 138.
NI : 0.03
P : 0.3
PB : <0.04
SB : 0.05
SE : <0.08
SI : 12.6
SN : <0.02
SR : 0.921
TI : <0.003
TL : <0.1
V ¢ <0.003
ZN : 0.11
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG

AL

AS
B

BA
BE
BI
CA
CD
co
CR
Cu
FE
K

LI
MG
MN
MO
NA
NI
P

PB
SB
SE
SI
SN
SR
TI
TL
\'4

ZN

Batch #: B-5120530

Customer ID: S~80 METALS
ETSRC ID: 5120534

Result
<0.003
0.05
<0.06
0.06
0.238
<0.0003
<0.06
132.
<0.003
<0.006
<0.02
0.019
0.11
1.
0.015
36.7
0.030
<0.007
82.8
<0.02
0.4
<0.04
<0.04
<0.08
9.91
<0.02
0.389
<0.002
0.1
0.004
0.031



Environmental Trace Substances Research Center
: ICP Scan - Sample Analysis Report
Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-81 METALS

ETSRC ID: 5120535

Elm : Result
AG : <0.003
AL : 0.086
AS : <0.06
B : 0.18
BA : 0.340
BE : <0.0003
BI : <0.06
CA : 180.
CDh : <0.003
CO : <0.006
CR : <0.02
CU : 0.023
FE : 0.14

K : 1.5

LI : 0.028
MG : 38.0
MN : 0.676
MO : 0.02
NA : 32.9
NI : <0.02
P : «<0.2
PB : <0.04
SB : <0.04
SE : <0.08
SI : 8.84
SN : <0.02
SR : 0.455
TI : <0.003
TL : 0.1

V : <0.003
ZN : 0.087
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI

CD
co

FE

LT
MG

Mo
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: S-82 METALS
ETSRC 1ID: 5120536

Result
<0.003
<0.02
<0.06
1.3
0.159
<0.0003
<0.06
239.
<0.003
0.01
<0.02
0.040
0.083
ls6.
0.042
59.6
1.75
<0.007
137.
0.060
0.3
<0.04
<0.05
<0.08
12.5
<0.02
0.805
<0.003
<0.1
0.003
0.099



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI
CA
CD
Cco
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

B8 06 06 00 09 00 40 20 07 3O 20 00 65 S0 00 S0 40 00 0O 60 00 G0 0O 00 sv 00 60 90 00 89 3o B8

Batch #: B-5120530

Customer ID: D-83 METALS
ETSRC ID: 5120537

Result
<0.003
<0.02
<0.06
0.92
1.15
<0.0003
<0.06
158.
<0.003
<0.006
<0.02
<0.005
0.386
13.
0.033
47.0
0.419
<0.007
175.
0.02
<0.2
<0.04
<0.04
<0.08
14.1
<0.03
0.714
<0.003
<0.1
<0.003
0.038

_-------—--




Environmental Trace Substances Research Center
. ICP Scan - Sample Analysis Report .

Project: BURNS AND MCDONNELL Units: MCG/ML

AG
AL
AS

BA
BE
BI
CA
CD
co
CR

FE

LI
MG

MO
NA
NI

PB

o

SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: S—-84 METALS
ETSRC 1ID: 5120538

Result
<0.003
0.52
<0.06
0.1
0.448
<0.0003
<0.06
191. .
<0.003
0.022
<0.02
0.007
31.5
<0.4
0.022
49.2
3.68
<0.01
29.1
<0.02
<0.2
<0.04
0.05
<0.09
18.5
<0.02
0.494
0.007
<0.1
0.003
0.051



Project:

Elnm
AG
AL
AS

BA
BE
BI
169
CD
Cco
CR

FE

LT
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Environmental Trace Substances Research Center

Customer ID:
ETSRC ID:

Result
0.003
<0.02
<0.06
0.23
0.874
<0.0003
<0.06
243.
0.003
0.01
<0.02
0.006
14.3
<0.4
0.030
75.9
1.87
<0.008
61.7
<0.02
0.2
<0.04
0.06
<0.09
15.0
<0.02
0.522
<0.003
0.1
0.004
0.036

BURNS AND MCDONNELL

ICP Scan - Sample Analysis Report
Units: MCG/ML
Batch #: B-5120530

D-85 METALS
5120539




Environmental Trace Substances Research Center
l _ ICP Scan -~ Sample Analysis Report
Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530
l Customer ID: D-87 METALS
ETSRC ID: 5120540
l Elm : Result
AG : <0.003
AL : <0.02
l AS : <0.06
B : 0.46
BA : 0.702
BE : <0.0003
l BI : <0.06
CA : 273.
CD : <0.003
I CO : <0.006
CR : <0.02
CU : <0.005
FE : 7.67
' K : <0.4
LI : 0.034
. MG : 70.9
l MN : 1.19
MO : <0.,008
NA : 104.
a NI : <0.02
1' P : <0.2
PB : <0.04
. SB : <0.05
l SE : <0.08
- ST : 15.2
SN : <0.03
- SR : 0.756
l_ TI : <0.003
TL : <0.1
V : <0.003
ZN : 0.018

owswt !
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG

As

BA
BE
BI
Ca
CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

$9 00 60 00 40 ©O 06 & OGP € S0 0O 00 GC 60 6C 0 0O B0 OV 60 0U 0V 00 06 S0 €0 G0 6% 66 00 o6

Batch #: B-5120530

Customer ID: S-88 METALS
ETSRC ID: 5120541

Result
<0.003
0.25
<0.06
0.09
0.199
<0.0003
<0.06
247.
<0.003
0.01
<0.02
<0.005
2.28
<0.4
0.031
56.0
2.36
<0.008
10.1
<0.02
0.2
<0.04
0.05
<0.08
14.4
<0.02
0.915
0.004
<0.1
0.003
0.051
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Environmental Trace Substances Research Center
... ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm

Batch #: B-5120530

Customer ID: D-89 METALS
ETSRC ID: 5120542

Result
<0.003
0.05
<0.06
0.06
0.191
<0.0003
<0.06
129.
<0.003
<0.006
<0.02
0.033
0.15
<0.4
0.021
50.9
0.351
<0.007
10.9
<0.02
<0.2
<0.04
<0.04
<0.08
10.7
<0.02
0.459
<0.002
<0.1
<0.003
0.048



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL

BA
BE
BI

CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D-90 METALS
ETSRC ID: 5120543

Result
<0.003
0.05
<0.06
0.1
0.174
<0.0003
<0.06
70.0
<0.003
<0.006
<0.02
<0.005
0.034
5.6
0.025
34.6
0.14
0.02
45.6
<0.02
<0.2
<0.04
<0.04
<0.08
11.1
<0.02
0.671
<0.002
<0.1l
<J.003
<0.002
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elnm
AG
AL
AS

BA
BE
BI
CA
CD
co
CR

FE

LI
MG

MO
NA
NI

?B
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D-91 METALS
ETSRC ID: 5120544

Result
<0.003
0.03
<0.06
0.07
0.446
<0.0003
<0.06
162.
<0.003
<0.006
<0.02
0.008
4.04
<0.4
0.026
56.4
1.09
<0.008
44.5
<0.02
<0.2
<0.04
<0.05
<0.08
15.7
<0.02
0.826
<0.003
<0.1
<0.003
0.044



Environmental Trace Substances Research Center
ICP Scan -~ Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI

CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
ST
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D-92 METALS
ETSRC 1ID: 5120545

Result
<0.003
0.20
<0.06
0.21
0.614
<0.0003
<0.06
287.
<0.003
<0.006
<0.02
0.008
6.28
1.8
0.033
77.5
1.63
<0.008
153.
0.02
0.3
<0.04
0.07
<0.08
11.1
<0.03
1.12
0.20
<0.1
<0.003
0.029

i - -
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Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

Project: BURNS AND MCDONNELL Units: MCG/ML

Elm
AG
AL
AS

BA
BE
BI
ca
CD
co
CR

FE

LI
MG

- MO
NA
NI

PB
SB
SE
SI
SN
SR
TI
TL

ZN

Batch #: B-5120530

Customer ID: D-93 METALS
ETSRC ID: 5120546

Result
0.004
0.03
<0.06
0.1
1.06
<0.0003
<0.06
246,
<0.003
<0.006
<0.02
0.024
2.63
1.
0.034
6l1.4
0.336
<0.008
64.3
<0.02
0.2
<0.04
0.07
<0.08
14.5
<0.03
0.861
<0.003
<0.1
<0.003
0.020



Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report _
“Project: BURNS AND MCDONNELL Units: MCG/ML
Batch #: B-5120530

Customer ID: D-~94 METALS

ETSRC ID: 5120547

Elm : Result
AG : <0.003
AL : <0.02
AS : <0.06
B : 0.06
BA : 0.666
BE : <0.0003
BI : <0.06
CA : 110.
CD : <0.003
CO : <0.006
CR : <0.02
CU : 0.01
FE : 0.12

K : 3.1

LTI : 0.021
MG : 24.6
MN : 0.20
MO : 0.01
NA : 68.6
NI : <0.02
P : <0.2
PB : <0.04
SB : <0.04
SE : <0.08
SI : 10.6
SN : <0.02
SR : 0.588
T : 0.005
TL : <0.1
Vv : <0.003
ZN : 0.14




AG
~ AL
AS

BA
BE
BI

CD
co
CR

FE

LI
MG

MO
NA
NI

PB
SB
SE
ST
SN
SR

TI
TL

ZN

Environmental Trace Substances Research Center

" Project: BURNS AND

Customer ID:
ETSRC ID:

Result
<0.003
0.04
<0.06
0.1
0.183
<0.0003
<0.06
67.9
<0.003
<0.006
<0.02
0.01
0.16
1.7
0.013
11.2
0.066
0.01
40.9
<0.02
0.3
<0.04
<0.04
<0.08
12.1
<0.02
0.325
<0.003
<0.1
<0.003
0.035

ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML
Batch #: B-5120530

D~-95 METALS
5120548
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RESULT SUMMARY SHEETS
) BASE/NEUTRAL PRIORITY POLLUTANTS




Environmental Trace Substances Research Center
Base Neutral Result Sheet
Detection Limit

Sample Source:

Submi tter IU#:

ETSRC ID#: Data File#:
Sample Matrix:

Method: U.S.E.P.A. #vébh

bate Received:

Date Analyzed: Conc. Units: mcg/L
Analyst:
Quantity
Compound _m/e Scan # Area Lonc Corr Conc
1. Bis[2-Chloroethyljether 93 1.0
2. 1,3-Dichlorobenzene 146 1.0
3. 1,4-Dichlorobenzene 146 1.0
4., 1,2-Dichlorobenzene 146 1.0
5. Bis[2-ChlorophropylJ]ether 45 5.0
6. Hexachloroethane 117 1.0
7. Nitrobenzene 77 1.0
8. Isophorone 82 2.0
9. Bis[2-Chloroethoxy Jmethane 93 3.0
10. Trichlorobenzene 160 1.0
11. Naphthalene 128 1.0
12. Hexachlorobutadiene 225 1.0
13. Hexachlorocyclopentadiene 237 1.0
14. 2-Chloronaphthalene 162 1.0
15. Acenaphthylene at 152 1.0
17. Dimethylphthalate 163 1.0
18. Acenaphthene 154 1.0
19. 2,4-Dinitrotoluene 165 l.u
20. Fluorene 166 1.0
21. Dietnylphthalate 149 1.0
22. N-Nitrosodiphenylamine 169 2.0
23. 4-Bromophenylphentyl ether 248 1.0

t



24.
25.
26.
27.
28.
29.
30.
3l.
32.
33.
34,
35,
36.
37.
38.
39,
40.
41,

42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzyliphthalate
BenzLa Janthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[bJFluoranthene
Benzo[k]Fluoranthene
Benzo[alPyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl pnenyl ether

N-Nitroso-n-propylamine

yuantity
n/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
10.0
2.0
16.0
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: S§-SI1I0R
ETSRC Iv#: 5120513
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 20, 1936

Analyst: Carl Orazio

Compound

. Bis[2-Chloroethy1]ether
. 1,3-Dichlorobenzene
. 1,4-Dichlorobenzene

1,2-Dichlorobenzene
Bis[2-Chlorophropy]]ether

. Hexachloroethane
. Nitrobenzene

Isophorone

. Bis[2-Chloroethoxy]methane
. Tricnhlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronapnthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. 2,4-Dinitroto luene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromophenylphenty] ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units: mcg/L

Scan #

BN5120513

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<ML
<MBL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL



24.
25.
26.
27.
28.
29.
30.
3.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]F Tuoranthene
Benzo[k JF luoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MbL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL




SURROGATE RESULTS

Scan # Area
2422 189204
3380 125099

Tentatively Identified Compounds

Quantity
Compound _m/e
1. Anthracene D-10 188
2. Chrysene D-12 240
3.
4,
Compound Scan_#
1. Trimethyl Cyclohexane-1-One 1079
2
3
4,
5.
6
7
8
9.
10.

NBS

LIB Base

FIT m/e
No Match 123

Det Spiked
Conc Conc
101.5 100.0
149.1 100-0
Area Est Conc
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: S-SioR

ETSRC ID#: 5120513DR Data File#: BNO513DR
Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 20, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Corr Conc

Quantity
Compound _mfe_ Scan # Area Conc
. Bis[2-Chloroethyllether 93
. 1,3-Dichlorobenzene 146
. 1,4-Dichlorobenzene 146
. 1,2-Dichlorobenzene 146
. Bis[2-Chlorophropyllether 45
. Hexachloroethane 117
. Nitrobenzene 77
. Isophorone 82
. Bis[2-Chloroethoxylmethane 93
. Trichlorooenzene 180
. Naphthalene 128
. Hexachlorobutadiene 225
. Hexachlorocyclopentadiene 237
. 2-Chloronaphthalene 162
. Acenapnthylene 152
. Dimethylphthalate 163
. Acenaphthene 154
. 2,4-Dinitrotoluene 165
. Fluorene 166
. Diethylphthalate 149
. N-Nitrodiphenylamine 169
. 4-Bramophenylphentyl ether 248

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL

)
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24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene
Anthracene
Di~n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b JF luoranthene
Benzo[kJFTuoranthene
Benzofa ]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Cnlorophenyl phenyl ether '

N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MUL



SURROGATE RESULTS

Scan # Area
2424 141779
3384 105002

NBS

LIB Base

FIT m/e
No Match 123

Quanti ty
Compound _m/e
1. Anthracene D-10 188
2. Chrysene D-12 240
3.
4,
Tentatively Identified Compounds
Compound Scan #
1. Trimethyl Gyclohexen-~1l-one 1083
Z
3
4
5.
6
7
8
9.
10.

Uet Spiked
Conc Conc
76.0 100.0
125.0 100.0
Area Est Conc
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: T -S90¢R
ETSKC Ib#: 5120514 Data File#: BN5120514

Sample Matrix: HWater

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 20, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Sample contained traces of aliphatic hydrocarbons. Possibly due to diesel or

similar contaminant.

. Quantity
Compound _m/e Scan # Area Conc Corr Conc
i. Bis[2-ChloroethylJether 93 <MDL
2. 1,3-Dichlorocbenzene 146 <MDL
3. 1,4-Dichlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 146 <MDL
5. Bis[Z-Chlorophropyllether 45 <MDL
6. Hexachloroethane 117 <MDL
7. Ritrobenzene 77 <MDL
8. Isophorone 82 <MDL
9. Bis[2-Chloroethoxy]Jmethane 93 <MDL
1u. Trichlorobenzene 180 <MDL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronaphthalene lo2 <MDL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MLL
20. Fluorene 166 <MDL



21.
22.
23.
24,
25.
Z6.
27.
8.
29,
30.
31,
32.
33.
34.
35.
36.
37.
38.
3y.
4G,

41.

4z.

*Present but < quantitation limit,

Compound

Uiethylpnthalate

N-Ni trodiphenylamine
4-Bromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
bi-n-Butylphthalate
Fluoranthene

Pyrene
sutylbenzylpntnalate
Benzlalanthracene
3,3'~Dichlorobenzidine
Chrysene
Bis{2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[bjFluoranthene
Benzolk]JFluoranthene
Benzo[alPyrene
1,2-Diphenythydrazine
Benzidine

4-Chlorophenyl phenyl ether
N=Ni troso-n~propylamine

Quan;ity
m/e
149
169
248
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3463

Area

Conc

corr Conc

<MDL
<DL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MUL
<MUL
<MDL
*
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
<MUL
<MDL




SURROGATE RESULTS
Quantity
Compound m/e Scan # Area
Anthracene D-10 188 2427 160,353
. Chrysene D-12 240 3382 90,836

N Hw

L 6 ~ O
. N N N

10.

Tentatively Identified Compounds

Compound
1,1'-0xy Bis (2 Ethoxy) Ethane

Pentylenetetrazole

Aliphatic Hydrocarbon
Aliphatic Hydrocarbon

Scan #

1631
2053
1630
3509
3620

Det Spiked
Conc conc
86.0 100.0
108.3 100.0
Area Est Conc

NBS
LIB Base
FIT m/e
946 59
973 55
No Match.
No Match 57
No Match 57



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter Ib#: $-8o006R
ETSRC ID#: 5120515 Data File#: BN5120515

Sample Matrix: MWater

Method: U.S.E.P.A. #625

Date Received: Uecember 17, 1985

Date Analyzed: January 20, 1986 Conc. Units: mcy/L
Analyst: Carl Orazio

Sample contains traces of aliphatic hydrocarbons from diesel or similar

contaminants.
Quantity
Compound _m/e Scan # Area Conc Corr Conc
1. Bis[2-ChloroethylJether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MDL
3. 1,4-bichlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 146 <MLL
5. Bis[2-Chlorophropy] Jether 45 <MDL
b. Hexachloroethane 117 <MLL
7. WNitrobenzene 77 <MDL
8. Isophorone 82 <MDL
9. Bis[2-Chloroethoxy Jmethane 93 <MDL
10. Trichlorobenzene 180 <MDL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronaphthalene 162 <ML
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MDL
20. Fluorene 166 <MBL

I
l
l
'
'
'
|
'
l
l
l
l
! |
'
'
I
'
I
I



21.
22.
23.
24.
25.
26.
27.
Z8.
29.
30.
31.
3z.
33.
34.
35.
Jo.
37.
38.
39.
40.
41.
42,

Compound

Diethylphthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthatlate
Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

149
169
248
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3463

Area

Conc

Corr Conc

<MbL
<MLL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MUL
<MUL
<MDL
<MDL
<MDL
<MDL
<MDL



SURROGATE RESULTS

Quantity
Compound m/e
1. Anthracene D-10 188
. Chrysene D-12 240

Scan #
2426
3384

Tentatively Identified Compounds

Compound
1. Aliphatic Hydrocarbon
2. Aliphatic Hydrocarbon
3. Trimethyl Cycliohexane-1-One

4.

L & ~N o0 o
. . . .

10.

Scan #

3150
3626
1082

NBS
LIB
FIT

Area
142,258
100,922

Base

m/e

No Match

Det Spiked
Conc Conc
76.3 100.0
120.3 100.0
Area Est Conc




SURROGATE RESULTS

Quantity Det Spiked
Compound _mle Scan # Area Conc Conc
1. Anthracene D-10 188 2419 116205 106.3 100.0
2. Chrysene D-12 240 3374 84859 110.2 100.0
3.
4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # _FIT _m/e Area Est Conc

1. Trimethyl Benzene 816 986 105
2. Triethyl Phosphate 1129 938
3. tthyl Benzyl Alcohol 1044
4. 2 Naphthylamine 2006
5. Sulfur 2828
6.
7.
8.
9.
1U.



24.
25.
26.
27.
Z8.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
4u.
41.
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
LUi-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz(alanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo{ kJFtuoranthene
Benzo[a ]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Guantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3453

Area

2940

Conc

Corr Conc

1.84

<MDL
<MDL
<MDL
<MuL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
1.74
<MDL
<MDL.
<MDL
<MDL
<DL
<MbL
<MDL
<MDL




24.
25.
26.
27.
8.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42.

Compound

Hexacnlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[alanthracene
3,3"'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-0ctylphthalate
Benzo[b]Fluoranthene
Benzo[k}JFluoranthene
Benzo[a]Pyrene
1,2-bipnenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-iitroso-n-propylamine

Quantity
/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

71
184
204

70

Scan #

Area

Conc

Corr Conc

1.

1

<MDL
<MUL
<MuL
<ML
<MOL
<MDL
<MDL
<MuL
<MDL
<MDL
0.96
<DL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: D- 885 OR

ETSRC Ib#: 5120520 Vata File#: BN5120520
Sample Matrix: Water

Method: U.S.E.P.A. #645

Date Received: December 17, 1985

Date Analyzed: January 21, 1966 . Conc. Units: mecg/L
Analyst: Carl Orazio

Quantity
Compound _m/e Scan # Area Conc Corr Conc
1. Bis{2-ChloroethylJlether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MDL
3. 1,4-Dicnlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 140 <MuL
5. Bis{2-Chilorophropyl Jether 45 <MuL
©. Hexachloroethane _ 117 <MDL
7. iitrobenzene 77 <MDL
8. Isophorone 82 <MDL
9. Bis[2~Chloroethoxy IJmethane 93 <MOL
lu. Trichlorobenzene 18u <MDL
11. Naphthalene 128 <MOL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14. 2-Chloronaphthalene 102 <MDL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <ML
18. Acenaphthene - 154 <MDL
19, 2,4-Dinitrotoluene 165 <MDL
20. Fluorene 166 <MDL
21. Diethylphthalate 149 <MbL
22. N-nitrodiphenylamine 169 <MDL
23. 4~-Bromopnenylipnentyl ether 248 <DL




24.
25,
26.
27.
Z8.
29.
30.
31.
32.
33.
34.
35.
3v.
37.
38.
39.
4u.
41.
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJlanthracene
3,3'-bichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[bJFluoranthene
Benzo[k1lFluoranthene
Benzo{a JPyrene
1,2-Diphenylinydrazine
Benzidine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
U4

70

Scan # Area tonc Corr Conc

<MDL
<MDL
<MDL
<MbL
<MDL
<41l
<MDL
<HbL
<MDL
<DL
3456 94122 129.5 115.2
<MDL
<MuL
<MDL
<HbL
<MDL
<MuL
<MbL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: D- S0o0R

ETSKRC ID#: 51lz0524 Data File#: BN5120524
Sample Matrix: HWater

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

LUate Analyzed: January 22, 1985 Conc. Units: mcyg/L
Analyst: Carl Orazio

Quantity
Compound _mle Scan # Area Conc Corr Conc
1. Bis[2-Chloroethyl jether 93 <MDL
2. 1,3-Dichlorobenzene 140 <DL
3. 1,4-Dichlorobenzene 146 <MDL
4. 1l,2-Dichlorobenzene 140 <MbDL
5. Bis[2-Chlorophropyl]ether 45 <MDL
6. Hexachloroethane 117 <MLL
7. Nitrobenzene 77 <MbL
8. Isophorone 82 <MDL
9. Bis[2-Chloroethoxy]methane 93 <MDL
10. Trichlorobenzene 180 <MbL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14. 2-Chloronaphthalene 162 <MDL
15, Acenaphthylene 152 <MDL
17. vimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MDL
20. Fluorene 166 <MDL
21, Diethylpnthalate 149 <MDL
22. N-Nitrodiphenylamine 169 - <MDL
23. 4-Bromophenylphentyl ether 248 <MDL




—

H W N
. . .

O W 0O ~N O 0 W N -

Compound
Anthracene D-10

Chrysene D-12

. Phenol D-5

Compound

SURRUGATE RESULTS

Quantity
_m/e_ Scan # Area
188 2421 120,607
240 3379 90,290
99 783 12,775

Tentatively Identified Compounds

NBS

LIB
Scan # AT
1079 No Match

Base
m/e

123

Det Spiked
Conc Conc
100.5 100.0
92.5 100.0
Area Est Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
4.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
BenzlaJ]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octyiphthalate
Benzo[b]F luoranthene
Benzo[k JFluoranthene
Benzola]Pyrene
1,2-Diphenylnydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e.

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

gonc

Corr Conc

<MDL
<MDL
<{MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D-£90R
ETSRC ID#: 5120523
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound

. Bis[2-Chloroethyl]ether

. 1,3-Dichlorobenzene

. 1,4-Dichlorobenzene

. 1,2-Dicnlorobenzene

. Bis[2-Chlorophropyllether
. Hexachloroethane

. Nitrobenzene

. Isophorone

. Bis[2-Chloroethoxy]methane
. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acénaphthy]ene

. Dimethyiphthalate

. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromophenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120523

mcg/L

Area

conc

Corr Conc

<MDL
<MDL
<MDL
<DL
<MoL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL



———

W &€ ~N O U & W N -

—
C

SURROGATE RESULTS

Det Spiked
Conc Conc
§4.8 100.0
9l1.6 100.0
Area tst Conc

Quantity _
Compound ‘m/e Scan # Area
Anthracene D-10 188 2425 101,792
Chrysene D-1z 240 3381 89,410
Tentatively Identified Compounds

NBS

LIB Base
Compound Scan # FIT m/e




24.
25,
26.
27.
Z8.
29.
30.

31.

32.
34.

34.
35.

36.

37.
38.
39.
40.
41.
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
BenzlaJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octyliphthalate
Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo[a JPyrene
1,2-Diphenyihydrazine
Benzidine

4-Chlorophenyi phenyl ether
N=-Nitroso-n-propylamine

Quantity
“m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

717
184
204

70

Scan #

2084

3683

Area

599

2241

Conc

corr Conc

0.31

0.94

<MbL
<MDL
<MLL
0.3%
<MDL
<MilL
<MOL
<MuL
<HMUL
<MUL
<MDL
0.97
<MDL
<MDL
<MDL
<MUL
<MDL
<MDL
<MbL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IL#: &- §¢ pR
ETSRC Ib#: 5120522 Data File#: BN5120522

‘Sample Matrix: HWater

Method: U.S.E.P.A. #6¢Z5

Date Received: January

Date Analyzed: January 23, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _/e Scan # Area Conc Corr Conc
1. Bis[2-ChloroethylJether 93 <MDL
2. 1,3-Dichlorovenzene 146 <MDL
3. 1,4-Dichlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 146 <DL
5. Bis[2-Chlorophropyllether 45 <MDL
6. Hexachloroethane 117 <Mul
7. Nitrobenzene 17 <MDL
8. Isophorone 82 <MDL
9. Bis{2-Chloroethoxy]methane 93 <MDL
10. Trichlorobenzene 130 <MDL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14, Z2-Chloronaphthalene 162 <MbL
15. Acenaphtnylene 152 <MDL
17. Dimetnylphthalate 163 <MLL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MDL
20. Fluorene 169 <MUL
21, Diethylphthalate 149 <MDL
22. N-Hitrodiphenylamine 169 <Mul
23. 4-Bromophenyiphentyl ether 248 <MLL




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JFluoranthene
Benzola]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-iNitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MuL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D - s.is%k
ETSRC ID#: 5120525D
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 22, 1986

Analyst: Carl Orazio

Compound

. Bis[2-Chloroethy1]ether

. 1,3-Dichlorobenzene

. 1,4-Dichlorobenzene

. 1,2-Dichlorobenzene

. Bis[2-Chlorophropy1Jether
. Hexachloroethane

Nitrobenzene

. Isophorone

. Bis[2-Chloroethoxy]methane
. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate
. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromophenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152

163
154

165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120525D

mcg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
MDL
<MDL
<MDL
<MDL
<MDL
<MDL

<MDL
<MDL

<MDL
<MDL
<MDL
<MDL
<MDL




1.
2.
3.
4.

W 0O ~N OO O H W N —

—_
o

SURROGATE RESULTS

Quantity
Compound m/e Scan # Area
Anthracene D-10 188 2388 29701
Chrysene D-12 240 3336 123162
Tentatively ldentified Compounds
NBS
LIB Base
Compound Scan # FIT m/e

Det Spiked
Conc Conc
22.4 20.0
15.9 20.0
Area Est Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JF luoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL




_— o el e —d ——d
~N OO S Ww NN = O

—
[Yoxes)

NN DN
w N — O

O O N O O B W N
L 4 *® e e

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: D- 91 OR

ETSRC I0#: 5120525
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: March 4, 1986

Analyst: Carl Orazio,

Compound

. Bis[2-Chloroethyl]ether
. 1,3-Dichlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropy1lether

. Hexachloroethane

Nitrobenzene
Isophorone

. Bis[2-Chloroethoxy]methane
. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene
. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromophehy1pnenty1 ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163

154
165

166
149
169
248

Data File#:

Conc. Units:

Scan #

5120528BN

mcg/L

Area

Corr Conc

Conc

<MDL
<MDL
<{MDL
<MDL
<MBL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

<MDL
<MDL

<MDL
<MDL
<MDL
<MDL




Compound
1. Anthracene D-10
2. Chrysene D-12
3.
4.

SURROGATE RESULTS

Quantity
n/e Scan # Area
188 2416 147,856
240 3376 141,120

Tentatively Identified Compounds

Compouna
1. Fatty Acid Octy Ester

W ¢ ~N O v & W N

—
[
.

Det
Conc

122.0
137.0

Area

Spiked

‘Conc

100.0
100.0

Est Conc

NBS
LIB Base
Scan # FIT m/e
2057 966 119
3271 973 129



22.
23.
24,
25.

26.-

27.
28.
29.
30.
3i.
32.
33.
34.
35.
30.
37.
38.

39.

40.
41.
42.

Compound

N=-Nitrodiphenylamine
4-vromophenylphentyl ether
Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzlalanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n~0Octyliphthalate
Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo[a JPyrene
1,¢-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-i{itroso-n-propylamine

Quantity
m/e

169
248
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3440
3679

Area

5084
15452

Conc

Corr Conc

7.8

<MDL
<MDL
<HDL
<MbL
<MDL
<MDL
<MUL
<MDL
<MDL
<MDL
<MDL
<MOL

7.4

6.4
<MDL
<MUL
<MUL
<MuL
<MDL
<MDL
<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter 1D#: D- 42 aR
ETSRC IL#:. 5120527 Data File#:. BN512527

Sample Matrix: Hater

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 23, 1986 Conc. Units: mcy/L
Analyst: Carl Orazio

Contaminated with phthlate esters,

Quantity
Compound _mie Scan # Area Conc Corr Conc
1. Bis[2-Chloroethyl]ether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MDL
3. 1,4-Uichlorobenzene 146 <DL
4. 1,¢-Dichlorooenzene 146 <MDL
5. Bis{2-Chlorophropyllether 45 <MDL
6. Hexachloroethane 117 <MDL
7. Nitrobenzene 77 <MDL
8. Isophorone 82 <MDL
9. Bis[2-ChloroethoxyJmethane 93 <MDL
10. Trichlorobenzene 180 <MLL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronaphthalene 162 <MbL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate lo3 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-vinitrotoluene 165 <MDL
20. Fluorene 166 <MDL
21. Diethylphthalate 149 <MDL




SURRUOGATE RESULTS

guantity
Compound _m/e Scan # Area
1. Anthracene D-10 188 3415 134,442
2. Chrysene D-12 240 al33j2 121,484
3.
4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # F1t _mle

1. Ethane, 1,1'-0xy Bis[2]Ethoxy 1029 924 59
2. Trimethyl Cyclohexan~1-One 1078 No Match 123
3. Triethy Phosphate 1126 936 99
4. Hexane Dioic Acid, Dioctylester 3264 966 129
5.
6.
7.
8.
9.
10,

Det Spiked
Conc
115.3 100.0
118.6 100.0
Area Est Conc




24.
25.
26.

27.

28.

29.

30.

31.
32.
33.
34,
35,
36.
37.
38.
39.
40.
41,
42.

ComEound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJ]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[kJFluoranthene
Benzola JPyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propyiamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252
77
184
2u4
70

Scan #

2675

3460
3672

Area

1321

671,459
5971

Conc

Corr Conc

0.81

549.4
3.0

<MDL
<MDL
<MDL
0.70
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
477.4
2.6
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL




W & ~N 6 O W N -

N N RO = = e e s
W N = O VW B N O W N = C

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D-92 oR

ETSRC ID#: 5120520 bata File#. BN5120526
Sample Matrix: Water

Method: U.S.E.P.A. #625
Date Received: December 17, 1985

Date Analyzed: January 23, 1986 Conc. units: mcg/l
Analyst: Carl Orazio

Quanti ty
Compound _m/e Scan # Area Conc Corr Conc

. Bis[2-ChloroethylJ]ether 93 <MDL
. 1,3-Dichlorobenzene 146 <MOL
. 1,4-bDichlorobenzene 146 <MDL
. 1,2-Dichlorobenzene 146 <MUL

Bis[2-Chlorophropyllether 45 <MDL

Hexachloroethane 117 <MDL

Nitrobenzene 77 <MDL
. Isophorone 82 <MUL

Bis[2-Chloroethoxy Jme thane 93 <MDL
. Trichlorobenzene 180 <MDL
. Naphthalene 128 <MDL
. Hexachlorobutadiene 225 <MDL
. Hexachlorocyclopentadiene 237 <MDL
. 2-Chloronaphthalene le2 <MDL
. Acenaphthylene 152 <MDL
. Dimethylphthalate 163 <DL
. Acenaphthene 154 <MDL
. 2,4=binitrotoluene 165 <MDL
. Fluorene 166 <MDL
. Dietnylpnthalate 149 <MDL
. N-iNitrodiphenylamine 169 <MDL
. 4-Bromophenyliphentyl ether 248 <DL



SURROGATE RESULTS

Scan # Area
2414 120131
3373 110619 -

NBS

LIB Base

FIT m/e
No Match 123

Quantity
Compound _m/e
1. Anthracene D-10 188
2. Chrysene D-12 240
3.
4,
Tentatively Identified Compounds
Compound Scan #
1. Trimethyl Cyc lohexene-1-one 1074
2
3
4,
5.
6
7
8
9.
10.

Det Spiked
Conc Conc
§9.0 100.0
108.0 100.0
Area Est Conc




24.
25.
26.
27.
28,
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JF Tuoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
143
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D- 95 bR
ETSRC ID#: 5120529
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound
Bis[2-ChloroethylJether

. 1,3-Dicnlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene

. Bis[2-ChlorophropylJether
. Hexachloroethane

. Nitrobenzene

. Isophorone

. Bis[{2-Chloroethoxy]methane
. Trichloroobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronapnthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromopnenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120529

mcg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL




SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Conc Conc
1. Anthracene D-10 188 2415 115742 99.3 160.0
2. Chrysene D-12 240 337¢ 104983 102.5 100.0
3.
4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # FIT _m/e Area Est Conc
1. Trimethyl Cyclohexane-1-One 1080 No Match 123
2. Hexane Dioc Acid Dioctyl Ester 3256 919
3.
4.
5.
b.
7.
8.
9.
10.

ey



24.
25.
26.
Zi.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butyiphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis{2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[bJFluoranthene
Benzo[k JFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chloropnenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3450

Area

4515

Conc

Corr Conc

3.7

<MDL
<MDL
<HDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

3.7
<MDL
<MDL
<MDL
<MDL
<MDL
<MUL
<MuL
<MDL




Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D- 94 oR

ETSRC ID#: 5120528 vata File#: ©N51205¢8
Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received. December 17, 1985

Date Analyzed: January 23, 1986 Conc. Units: mcg/L
Analyst: Carl Orazio

Quantity
Compound _mle Scan # Area Conc
1. Bis{2-Cnloroethyllether 93
2. 1,3-Dichlorobenzene 146
3. 1,4-0ichlorobenzene 146
4. 1,2-Dichlorobenzene 146
5. Bis[2-Chlorophropyl lether 45
b. Hexachloroethane 117
7. Nitrobenzene 77
§. Isophorone 82
9. Bis[2-Chloroethoxy Imethane 93
10. Trichlorobenzene 180
11. Naphthalene 128
1Z. Hexachlorobutadiene 225
13. Hexachlorocyclopentadiene 237
14. 2-Chloronaphthalene 162
15. Acenaphthylene 152
17. bimethylphthalate 163
18. Acenaphthene 154
19. 2,4-binitrotoluene lo5
20. Fluorene . 166
21. Dietnylphthalate 149
22. N-Nitrodiphenylamine ] 169
23. 4-Bromophenylphentyl ether 248

Lorr Conc
<MDL
<MDL
<MUL
<HDL
<MDL
<DL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MOL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL



SURKOGATE RESULTS

Scan #

2415
3371

NBS
L1B
HT

No Match
No Match
969

Quantity
Compound _m/e
1. Anthracene D-10 188
2. Chrysene D-12 240
3.
4,
Tentatively ldentified Compounds
Compound Scan #
1. 1,1' Ethane Bis Oxy(Ethoxy)
[2]Ethoxy 1032
2. Trimethyl Cyclohexe-1-0One 1081
3. Tetraoxydodecane 1945
4,
5.
6.
7.
8.
9.
10.

Area
103659
124926

Base
m/e

Det Spiked
canc Conc
88.9 100.0
122.0 100.0
Area Est Conc

59
123
59




Environmental Trace Substances Kesearch Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter Iu#:

ETSRC Iu#: 6010117 Data File#: BN60L10117
Sample Matrix: Water

Method: U.S.E.P.A. #625

bate Received: January

Date Analyzed: January 23, 198o Conc. Units: mcy/L
Analyst: Carl Grazio

Quantity
Compound _m/e Scan # Area Conc Corr Conc
1. Bis[{2-Chloroetnyl jether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MDL
3. 1,4-Dichlorobenzene 146 861 542 1.0 0.94
4, 1,2-Dichlorobenzene 146 <MDL
5. Bis[2-ChlorophropylJether 45 <MDL
6. Hexachloroethane 117 <MDL
7. Nitrobenzene 77 <MDL
8. Isophorone 82 <MDL
9. Bis[2-Cnloroethoxylmethane 93 <HDL
10. Trichiorobenzene 180 <MDL
11. Naphthalene 128 1262 1360 0.90 0.86
12. Hexachlorobutadiene 225 <MOL
13. Hexachlorocyclopentadiene 2317 <MDL
14, 2-Chloronaphthalene le2 <MbL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MDL
20. Fluorene 106 <MDL
21, Diethylphthalate 149 208U 3545 1.65 1.75
22. N-Nitrodiphenylamine 169 <MDL
23. 4-Bromophenylphentyl ether 245 <MDL



Compound
. Anthracene D-10

. Chrysene D-12

Compound

W N =

W 0 ~N O v

10.

SURROGATE RESULTS

Quantity
m/e Scan #
188 2416
240 3373

Tentatively Identified Compounds

NBS
LIB
Scan # _FIT

Area
132398
107540

Base
m/e

Det Spiked
Conc conc
113.5 100.0
105.9 100.0
Area gst Conc




Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submi tter ID#:

ETSRC IL#: 5120524S; Spike Sample
Sample Matrix: Kater

Method: U.S.E.P.A. #06¢5

Date Received: Uecember 17, 1985

Date Analyzed: January 22, 1986 Conc. units: mcy/L
Analyst: Carl Urazio

Data File#: BN5120524S

Quantity Corr Spk
Compound _m/e Scan # Area Conc Conc Conc
1. Bis[2~ChloroethylJether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MDL
3. 1l,4-Dichlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 146 <MDL
5. Bis[2-ChlorophropylJether 45 <MOL
6. Hexachloroethane 117 <MDL
7. Nitrobenzene 77 <MDL
8. Isophurone 82 <mbL
9. BisL2-Chloroethoxy]methane 93 <MbL
10. Trichlorobenzene 180 <MDL
11. Naphtnalene 148 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 2317 <MUL
14, 2-Chloronaphthalene 162 <MDL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. ¢,4-Uinitrotoluene 165 <MDL
20. Fluorene 166 2059 11222 17.9 19.2 20.0
21. Diethylphthalate 149 <MDL
22. N-Nitrodiphenylamine 169 <tibL



W & v OO0 0O B LN =
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ComEound
Anthracene D-10

Chrysene D-12

Compound

SURKOGATE RESULTS

Quantity
m/e

188
244

Scan #

2410
3370

Tentatively Identified Compounds

Scan #

NBS
LIB
FIT

Area
213,353
160,419

Base

m/e

Det Spiked
Conc Conc
114.5 100.0
100.0
Area Est Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,

ComEound
Hexachlorobenzene

Pnenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[alanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[k]JFluoranthene
Benzo[a]Pyrene
1,2-vipnenylhydrazine
Benzidine

4-Chlarophenyl pnenyl ether
N-iitroso-n-propylamine

Quantity
ni/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

2833

3752

Area

26966

38619

34949

22655

conc

Corr Conc

15,8

22.7

72.4

20.1

<DL
20.0
<MDL
<MbL
20.0
<DL
<MLL
<MDL
<MDL
75.0
<MDL
<MDL
20.0
<MDL
<MDL
<MDL
<MDL
<HMDL
<MOL




Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submi tter ID#:

ETSRC ID#: 512U5RSPK Data File#: BNRSPK
Sample Matrix: Water '

Method: U.S.E.P.A. #0625

Date Received: January 14, 1986

Date Analyzed: January 15, 1986 Conc. units: mcg/L
Analyst: Carl Orazio

Quantity
Compound m/e Scan # Area Conc Corr Conc
1. Bis{2-Chloroethyl Jether 93 <MDL
2. 1,3-Dichlorobenzene 146 <MDL
3. 1,4-Dichlorobenzene 146 <MDL
4. 1,2-Dichlorobenzene 146 <MDL
5. Bis{2-Chlorophropy1lether 45 <MDL
6. Hexachloroethane 117 <DL
7. Hlitrobenzene 17 <MOL
8. Isophorone 82 <MbL
9. Bis[2-Chloroethoxylmethane 93 <MDL
10. Trichlorobenzene 180 <MGL
11. Naphthalene 128 <MDL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14, 2-Chloronaphthalene 162 <MDL
15, Acenaphthylene 152 <MDL
17. Dimwethylphthalate 163 <MDL
18. Acenaphthene 154 <MLL
19. ¢,4-Dinitrotoluene 165 <MDL
20. Fluorene 166 2054 16555 19.3 20.0
2i. Diethylphthalate 149 <MuL
22. N-Nitrodiphenylamine 169 <MDL
23. 4-promophenyliphentyl ether 248 <MbL




SURKOGATE RESULTS

Quantity
Compound m/e Scan # Area
1. Anthracene D-10 188 132,499
¢. Chrysene D-12 240 76,944
3.
4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # FIT _m/e
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.

Det Spiked
Conc Conc
110.4 100.0
9l1.7 100.0
Area Est Conc




24.
Z5.
26.
27.
28.
9.
30.
31.
32.
33.
34.

39.

36.
37.
38.

39.

40.

41].
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylpnthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz{alanthracene
3,3'-bichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[bJ]Fluoranthene
Benzo[k]Fluoranthene
Benzo[aJPyrene
1,2-Diphenythydrazine
Benzidine

4-Cnlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MbL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL

2.9
<MDL
<MuL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL




Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & Mcbonnell

Submitter ID#: S- 84 pR

ETSRC Iu#: 5120519 Data File#: BN5120519
Sample Matrix: Water

Methoa: U.S.E.P.A. #625

LDate Received: December 17, 1985

Date Analyzed: January 21, 1986 Conc. Units: mecy/L
Analyst: Carl Orazio

Guantity
Compound _E!E_. Scan # Area Conc Corr Conc
1. Bis[2-Chloroethyl]ether 93 <MDL
2. 1,3-Dichlorobenzene 146 <DL
3. 1,4-Dichlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 146 <MDL
5. Bis[2-ChlorophropylJlether 45 <MDL
6. Hexachloroethane 117 <MUL
7. Nitrobenzene 77 <MDL
8. Isophorone 82 <MDL
9. Bis[2-Chlorocethoxy Jmethane 93 <MDL
10. Trichlorobenzene 130 <MLL
11. Naphthalene 128 <DL
12. Hexacnlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14. 2-Chloronapnthalene 162 <MLL
15. Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18. Acenaphthene 154 <MDL
19. 2,4-Dinitrotoluene 165 <MDL
2u. Fluorene . 166 <MDL
21. Diethylphthalate 149 <MDL
22. N-Nitrodiphenylamine _ 169 <HMOL
23. 4-Bromophenylphentyl ether 248 <MDL



Compound
1. Anthracene D-10

2. Chrysene D-12
3.

SURROGATE RESULTS

Quantity
m/e Scan # Area
188 2424 131211
240 3382 114619

4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # FIT _m/e
1. 1,1' Ethane Bis Oxy(Ethoxy) 1039 46
2
3
4,
5.
6
7
8
9.
10.
sc#25120518/

Det Spiked
conc Conc
109.3 100.0
117.5 100.0
Area Est Conc




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorohenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'=-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k JFluoranthene
Benzo{a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D- 832 oR
ETSRC ID#: 5120518

Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 21, 1986

Analyst: Carl Orazio

Compound
Bis[2-Chloroethyl]ether

1,3~Dichlorobenzene

. 1,4-Dichlorobenzene

1,2-Dichlorobenzene
Bis[2-Chlorophropyl]ether

. Hexachloroethane

Nitrobenzene

. Isophaorone
. Bis[2-Chloroethoxy]methane

Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromophenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120518

mcg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL




SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Conc Conc
1. Anthracene D-10 188 2426 159,063 85.3 100.0
2. Chrysene D~12 240 3384 88,236 105.0 100.0
3.
4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # _FIT _m/e Area Est Conc

1. Ethane 1,1'-0Oxy Bis (2-Ethoxy) 1029 943 %9
2. Uiethyl Carbitol 1085
3. 1632
4, 2051
5.
6.
7.
5.
9.
10.



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJ]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]F luoranthene
Benzo[k }JF luoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-iitroso-n-propylamine

Quantity
/e
284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MUL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
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Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sampie Source: Burns & McDonnell

Submitter ID#: §-&820R
ETSRC ID#: 5120517
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound

. Bis[{2-Chloroethyl]ether
. 1,3-Dichlorobenzene
. 1,4-Dichlorobenzene

1,2-Dichlorobenzene

. Bis[2-Chlorophropyilether
. Hexachloroethane
. Nitrobenzene

Isophorone

. Bis[2-Chloroethoxy]methane
. Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2=Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. 2,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrod%pheny]amine

. 4-Bromophenylphentyl ether

Quantity
m/e

93
146
146
146

45
117

77

82

33
180
128
225
237
162
152
163
154
165
166
149
169
248

Data File#:

Conc. Units:

Scan #

BN5120517

mcg/L

Area

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
- <MOL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<{MDL
<MDL



1. Anthracene D-10
2. Chrysene D-12

3.
4.

W e N O s W N
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Compound

Compound

SURROGATE RESULTS

Quantity
m/e
188
240

Scan #

2253
3211

Tentatively Identified Compounds

Scan #

NBS
LIB
FIT

Det Spiked
Area Conc tonc
67,653 50.4 100.0
44,472 45.6 100.0
Base
m/e Area Est Conc




Z8.
29.
30.
31l.
32.

34.
35.
36.
37.
38.
39.
40.
41.
42.

Compound

4-Bromophenylphentyl ether

. Hexachlorobenzene

Phenanthrene

. Anthracene
. Di-n-Butylphthalate

Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[alanthracene
3,3'-Dichlorobenzidine

. Chrysene

Bis[2-ethylhexyljphthalate
Di-n-Octylphthalate
Benzo[b1Fluoranthene
Benzo[kJFluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

uantity

m/e
248
284
178
178
149
202
202
149
228
252
228
149
14y
252
252
252

77
184
204

70

Scan #

Area

Conc

Corr Conc

<MuL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<DL
<MDL
<MDL
<MLL
<MDL
<L
<MDL
<ol
<MDL
<HOL




Environmental Trace Substances Research Center

Sample Source:
Submi tter ID#: D-8106R
ETSRC Iu#: 5140516
Sample Matrix: Water
Method: U.S.E.P.A.
Date Received:

#6025

Date Analyzed:

Analyst: Carl Urazio

Comgound
Bis[2~Chloroethyl Jether

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl Jether
Hexachloroethane
Nitrobenzene

Isopnorone
Bis[2-Chloroethoxy Jme thane
. Trichlorobenzene

@ O ~N O O B W N =
e« e e e & o e e =

-
- C

. Naphthalene
. Hexachlorobutadiene

—
N

. Hexachlorocyclopentadiene
. 2-Chloronapnthalene

— e
[ 3 2 TN N X

. Acenaphthylene
. Dimethylphthalate

—
0 -

. Acenaphthene

. 2,4=-Dinitrotoluene
. Fluorene

21, Uiethylphthalate

22. N-Nitrodiphenylamine

N
[ 2N e ]

Base Néutra] Result Sheet

Burns & McDonnell

Data File#:

December 17, 1985
February 10, 1986

Conc. Units:

Yuantity
m/e Scan #

93
140
146
146

45
117

71

82

93
160
128
225
237
loz
152
163
154
165
166
149
169

BiO516RP

mcg/L

Area

Conc

Corr Conc

<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MLL
<MLL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL




SURROGATE RESULTS
Quanti ty
Compound _m/e Scan # Area
1. Anthracene D-1v 188 2423 134,889
2. Chrysene D-12 240 3381 117,819
3.
4,
Tentatively Identified Compounds
NBS
LI8 Base
Compound Scan # FIT _ELS_
1.
2.
3.
4,
5.
6.
7.
5.
9.
10.

et Spiked
Conc Conc
112.4 100.0
120.8 100.0
Area Est Conc




(Quantity

Compound _ﬁ!g__ Scan # - Area conc Corr Conc
24. Hexachlorobenzene 284 : <MDL
25. Phenantnrene 178 <MDL
26. Anthracene 178 _ <MDL
27. Di-n-Butylphthalate 149 3225 885 0.48 (.43
28. Fluoranthene 202 <MDL
29. Pyrene 202 <MbL
30. Butylbenzylphthalate 149 <MDL
31. Benz[ajanthracene 228 <MDL
32. 3,3'-Dichlorobenzidine 252 <MDL
33. Chrysene 228 <DL
34, Bis[2-ethylhexyl]phthalate 149 3459 33,100 24.8 22.1
35. Di-n-Octylphthalate 149 3681 5769 2.6 2.3
36. Benzo[b]Fluoranthene 252 <MDL
37. Benzo[k]Fluoranthene 252 <ibL
38. Benzo[alPyrene 252 <MLL
39. 1,2-bLiphenylhydrazine 77 <MDL
40. Benzidine 184 <DL
41, 4-Chlorophenyl phenyl ether 204 <HMbL

42. N-Nitroso-n-propylamine 70 <MDL




Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: D- 87 0R

ETSRC Iv#: 5120521 . Data File#: bN5120521
Sample Matrix: HWater

Methnod: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 21, 1986 Conc. units: mcy/L
Analyst: Carl Orazio

Guantity
Compound _m/e Scan # Area Conc corr Concg
1. Bis[2-Chloroethyllether 93 <MDL
2. 1,3-bichlorobenzene 146 <MOL
3. 1,4~Dicnlorobenzene 146 <MDL
4, 1,2-Dichlorobenzene 140 <DL
5. Bis[2-Chlorophropyl jether 45 <MDL
6. Hexachloroethane 117 <Gl
7. Witrobenzene 77 <DL
. Isophorone ye <HDL
9. Bis[2-Chloroethoxylmethane 93 <HMDL
10. Trichlorobenzene 180 <MDL
11. Naphthalene 128 <MOL
12. Hexachlorobutadiene 225 <MDL
13. Hexachlorocyclopentadiene 237 <MDL
14. 2-Chloronaphthalene 162 <MDL
15, Acenaphthylene 152 <MDL
17. Dimethylphthalate 163 <MDL
18, Acenaphthene 154 <MDL
19. 2,4-binitrotoluene 165 <MDL
20. Fluorene . 1606 <MDL
21, Diethylphthalate 149 <MDL
22. N-Nitrodiphenylamine _ 169 <MDL
23. 4-Oromophenylphentyl ether 245 <MDL



1.

i 2.
3'
4.

—
o
.

O 0 ~N OO0 N & W N =
L Y S P

SURROGATE RESULTS

Quantity
Compound m/e
Anthracene D-10 188
Chrysene D-12 240

Scan #

2421
3378

Area
138,263
77,436

Tentatively Identified Compounds

Compound Scan #
Methyl-3-Amino-1,24 Triazol 771
Propanol, 1-(2-Ethoxypropoxy) 848
3,5 Dimethyl-3-Hexanol 885

NBS
LIB Base

FIT m/e

976 98
868 59
868 73

Det Spiked
Conc Conc
115.2 100.0
79.4 100.0
Area Est Conc
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Submitter ID:
ETSRC ID:

Burns and McDonnel #
5120514

Result Summary Sheet

T-59 oR

R. Data File:

Sample Matrix:

Water

Analytes:

Priority pollutant phenols

Me thod:

EPAGU4 - GC/MS

Date Kecieved/Analyzed.
Carl Orazio

Analyst:

Come. Units: et

Compound

Phenol

2-Chlorophenol
2-Nitrophenol

2,4~Dime thylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol

2 4-Dinitrophenol

. 4-Nitrophenol

4,6-uyinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

December 1486/Jan. 1, 1986
Quantity
m/e Scan # Area
1695 878
2119 4948

A5120514

Conc

Corr Conc

<MDL
<DL
<MDL
<MDL
<MBL
<MLL
<MDL
10.0
<MDL
<MbL
9.6

38%
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Result Summary Sheet

Submitter ID: Burns and McDonnel # <-8o0 o©R
ETSRC Ib: 5120515 R. Data File.
Sample Matrix: Water

Analytes:

Priority poilutant phenols

Method:

EPA604 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

bec. 1986/Jdan. 1, 1986

C c'na_ww;u.' ""0‘3 l (=

Compound

. Phenol

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity

m/e Scan # Area

A5120515

Conc

Corr Conc

<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

37.6%
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Submitter ID: Burns and Mcbonnel #

Result Summary Sheet

ETSRC ID. 1 L Samples-Detection Leveis Table

Sampie Matrix: Water

Analytes. Priority poliutant phenols

Method: EPA6U4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Dec 1986/dan. 1, 1986

tonc Units: MCG/L

Compound

Phenol
2-Chlorophenol

. 2-Nitrophenol

2,4-Dime thylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol

. 2,4,6-Trichlorophenol

2,4-Dinitrophenol
4-Nitrophenol
4,6-Dinitro, 2-Methylphenol

. Pentachlorophenoil

Phenol D-5 (Surrogate) rec

Quantity
m/e

Scan #

639
656
960
989
1030
1283
1406
l6g7
1733
1871
2108

R. Data File:

Area

9714
9004
2254
5515
4478
20354
12807
2070
7940
8309
16647

Conc

Corr

Conc

- 0 O W = e = 0 W -
W = 0O NN OO O O O~
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Submitter ID:
ETSRC Iu:

Burns and McDonnel #
5120513d

Result Summary Sheet

G -5 oR

Sample Matrix:

Water

Analytes:

Priority pollutant phenols

Method:

EPA6U4 - GC/MS

Va te Recieved/Analyzed.
Carl Orazio

Analyst:

Dec. 1986/Jan. 1, 1986

Cone. Umils - e ?/L

Compound

Phenol

2-Chlorophenol
2-Nitrophenol

Z,4~Dime thylphenol
2,4~Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-ilitrophenol

4,6-Dinitro, 2-Hethyliphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

R. Data File:

A5120513

conc

Quantity
m/e Scan # Area
644 3951

2.4

Corr Conc

6.9
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MblL
<MDL
<MDL
<MLL

45%
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RESULT SUMMARY SHEETS
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SURKOGATE RESULTS

Det Spiked
Conc Conc
100.0 100.0
114.4 114.4
Area Est Conc

Quantity
Compound _m/e Scan # Area
1. Anthracene D-10 188 2416 - 121366
2. Chrysene D-12 240 3374 117996
3.
4,
Tentatively Identified Compounds
NBS
LIB Base
Compound Scan # _FIT m/e
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.
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Environmental Trace Substances Research Center

Sample Source: ETSRC AQ/QC
Subnmitter lu#:

£TSRC ID#: 51095 1Reagent Blank
Sample Matrix: Water
Method: U.S.E.P.A.

Date Received:

#0625

January 22, 1980

Carl Orazio

Date Analyzed:
Analyst:

Compound
Bis[2-ChloroethylJether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl jJether
Hexachloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy Jmethane
Trichlorobenzene

. Naphthalene

. Hexachlorobutadiene

. Hexachlorocyclopentadiene
. 2-Chloronaphthalene

. Acenaphthylene

. Dimethylphthalate

. Acenaphthene

. ¢,4-Dinitrotoluene

. Fluorene

. Diethylphthalate

. N-Nitrodiphenylamine

. 4-Bromophenylphentyl ether

Base Neutral Result Sheet

Data File#:

Conc. units:

Quantity
m/e

93
146
146
146

45
117

77

82

93
180
128
245
237
162
152
163
154
lob
166
149
169
248

Scan #

BN51205Rb

mcy/L

Area

Conc

Corr Conc

<MDL
<MLL
<MDL
<MbL
<MDL
<MLL
<MDL
<ML
<MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

4u.

41,
42.

Compound

Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octyiphthalate
Benzo[bJ]Fluoranthene
Benzo[ kJFluoranthene
Benzol[a]Pyrene
1,2-Diphenylhydrazine
Benzidine

4-Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity
m/e

284
178
178
149
202
202
149
228
252
228
149
149
252
252
252

77
184
204

70

Scan #

3453

Area

9480

Conc

Corr Conc

3.5

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

3.5
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
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23.
24,
25.
6.
27.
28.
29.
30.
31.
3.
33.
34.
35.
3o.

37.
38.

39.

40.
41.
42.

Compound

4~Bromophenylphenty] ether
Hexacnhlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
benz[aJanthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyllphthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[kJFluoranthene
BenzolaJPyrene
1,2-Diphenylnydrazine
Benzidine

4~Chlorophenyl phenyl ether
N-Nitroso-n-propylamine

Quantity Corr Spk
m/e Scan # Area Conc Conc Conc
248 <MDL
284 <MDL
178 2403 18634 15.3 16.4 20.0
178 ' <MDL
149 <MUL
202 2838 23796 21.7 23.3 20.0
202 <ML '
149 <MOL
228 <MDL
252 <MDL
228 3379 23610 68.0 73.1 75.0
149 3452 2961 2.7 2.90
149 <MDL
252 3753 17421 21.4 23.0 20.0
252 <DL
252 <MDL

77 <MDL
184 <MOL
204 <MDL

70 <MDL
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Compound

Anthracene D-10

. Chrysene D-12

Compound

SURROGATE RESULTS

Quantity
m/e
188
240

Scan #

2410
3372

Tentatively Identified Compounds

Scan #

NBS
LIB
i .

Area
110,948
98,791

Base

m/e

Det Spiked
Conc Conc
91.4 100.0
96.0 100.0
Area gEst Conc
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Result Summary Sheet

Submitter IU: Burns and McDonnel # D-8S VR

ETSRC Ib: 5120520

R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed:
Analyst: _ _Carl Orazio

Dec. 1Y86/Jan. 1, 1986

CC"’\‘-—‘ \/(.'Y)l @f 'N\C”{L

Compound

Phenol

2-Chiorophenol
2-Nitrophenol
2,4-Dimethylphenol
2,4-bichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenoi
2,4-Dinitrophenol

. 4-Nitrophenol

4,6-Dinitro, 2-Methyiphenol

. Pentacnhlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area

5120520

conc

Corr Conc

<MDL
<l
<MLL
<ML
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL

21.3%
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Submitter ID: Burns and McDonnel # D-237 eR
ETSRC Iu. 5120521 k. Data File:
Sample Matrix: HWater

Analytes:

Priority pollutant phenols

Methou:

EPA6U4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Dec. 198o/Jan. 1, 1986

Come. Rwuls: macall.

Compound

Phenol

2-Chlorophenol
2-Nitrophenol

2,4-Dime thylphenol
2,4-Dichlorophenol
4-Chloro, 3~Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro, 2-Methylphenol
. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity

m/e Area

Scan #

5120521

Conc

Corr Conc

<MDL
<MuL
<MDL
<MDL
<MDL
<bL
<MDL
<DL
<MDL
<MDL
<MDL

20.6%
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Result Summnary Sheet

Submitter ID: Burns and McbDonnel # D-¥3 CR

ETSRC 1u: 5120518 R. Data File:
Sample Matrix: Water
Analytes: Priority pollutant pnenols

Method. EPA6U4 - GC/MS
Date Recieved/Analyzed. Dec. 1986/Jan. 1, 19&6

Analyst: ___Carl Orazio

Co'r\c.uﬂ\i@'. ‘\"‘03 L

Quantity
m/e Scan # Area

Phenol 653 4214

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphenol
2,4-vichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro 2-Methylphenol
. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120518

Conc

Corr Conc

7.30
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL

36.4%
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Result Summary Sheet

Submitter ID: durns and Mclonnel # S-84 OR

ETSRC ID. 5120519

R. Data File:

Sample Matrix: Water

Analytes: Priority poilutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed:
Analyst: Carl Orazio

Lec. 1986/Jan. 1, 1980

Cene. Unlg - Mc%{ L

Compound

Phenol

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-iNitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area

5120519

Conc

Corr Conc

<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

35.5%
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Submitter ID:
ETSRC 1D.

Burns and Mcbonnel # D—%!
5120516

Result Summary Sheet

oR

R. vata File.

Sample Matrix:

Water

Analytes.

Priority pollutant phenols

Methoa.

EPA604 - GC/MS

Date Recieved/Analyzed:
Car1 Orazio

Analyst:

Cone. Ul megli

Compound

. Phenol

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphnenol
2,4-Dichlorophenol
4-Chloro. 3-Methylphenol
2,4,6-Tricnhlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol
. 4,6-Dinitro, 2-Fethylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Dec. 1986/Jan. 1 1986
Quantity
m/e Scan # Area

A5120516

Conc

Corr Conc

<MDL
<DL
<MDL
<MDL
<MDL
<L
<MDL
<MDL
<MDL
<MDL
<MDL

27.9%
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Result Summary Sheet

Submitter Ib: Burns and McDonnel # S-%2 QR
ETSRC ID: 5120517 R. Data File: A5120517

Sample Matrix: Wa ter

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Kecieved/Analyzed. Dec. 1986/Jan. 1, 1986
Analyst: Carl Orazio

Came u'n'(.b"»'. "'“"'?f,["

Quantity

Compound _m/e Scan # Area Conc Corr Conc
Phenol 647 4067 7.1
2-Chlorophenol <MDL
2-Nitrophenol <MDL
2,4-Dime thy lphenol <MDL
2,4-Dichlorophenol <MDL
4-Chioro, 3-Methylphenol <MDL
2,4,6-Trichlorophenol <MDL
2,4-Dinitrophenol <MDL
. 4-iitrophenol <MDL
. 4,6-Dinitro, 2-Methylphenol <MDL
. Pentachlorophenol <MDL
24.0%

Phenol D-5 (Surrogate) rec
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Result Summary Sheet

Submitter ID: Burns and McDonnel # D-492 @R
ETSRC Ib: 5120526 R. Data File: 5120526

Sample Matrix: Water

Analytes. Priority pollutant phenols

Method: EPA604 - GC/MS

bate Recieved/Analyzed: Dec. 1986/Jan. 1, 1986
Analyst: Car1 Orazio

Cene. Umilh- MQ«J,(L

Quantity
Compound _m/e Scan # Area Conc Corr Conc
Phenol 652 3675 18.6
2-Chlorophenol <MDL
¢-Nitrophenol <MDL
2,4-Dimethylphenol <MDL
2,4-Dichlorophenol <MDL
4-Chloro, 3-Methyliphenaol : <MDL
2,4,6-Trichlorophenol <MDL
2,4-Dinitrophenol <DL
4-Nitrophenol <MDL
4,5-Dinitro, 2-Methylphenol <MDL
. Pentachlorophenol <MDL
Phenol D-5 (Surrogate) rec 20.5%
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Result Summary Sheet

Submitter ID: Burns and McDonnel # D-93 ©R

ETSKC ID. 5120527

R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed.
Analyst: Car1 Orazio

Dec. 1986/Jan. 1, 1986

Cane. um&(l: Mc“j’,"

Compound

Phenol
2-Chlorophenol
2-Nitrophenol
2,4-Dime thylphenol

. 2,4-Dichlorophenol

4-Chloro, 3-Methylphenol

. 2,4,6-Tricnlorophenol

2,4-Dinitroghenol

. 4-ilitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area

A5120527

Conc

Corr Conc

1349

6.6
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL

21.2%
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Result Summary Sheet

Submitter IU: Burns and Mchonnel # D—-9¢ ©OR

ETSRC I0: 5120524 R. Data File:

Sample Matrix: Hater .
Analytes: Priority pollutant phenols

Method. EPA6U4 - GLC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio
Ceme. (l-nits . ’Mcj/L

Quantity

Compound m/e Scan # Area

. Phenol

2-Chlorophenol
2-Nitrophenol

2,4-Dime thy1phenol
2,4-Lichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol

. 2,4-Dinitrophenol
. 4-Ritrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

5120524

Conc

Corr Conc

<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<bL
<MDL
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Result Summary Sheet

Submitter ID: Burns and McUonnel # D-g91 ¢cR
ETSRC 1vb: 5120525 R. Data File: A5120525

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS )

Date Recieved/Analyzed. Dec. 1986/Jan. i, 1986
Analyst: Carl Grazio

Cene. U‘nibs: ‘MC—QJL

Quantity

Compound _m/e Scan # Area Conc Lorr Conc
Phenol <MDL
2-Chlourophenol <MDL
¢-Nitrophenol <MDL
2,4-Dime thyiphenol bl
2,4-Dichlorophenol <MDL
4-Chloro, 3-Methylphenol <MDL
2.4,6-Trichlorophenol <MDL
2,4-Dinitrophenol <MDL

. 4-Nitrophenol <MDL
4,6-Dinitro, 2-Methylphenol <DL

. Pentachlorophenol <MDL
21.3%

Phenol D-5 (Surrogate) rec
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Result Summary Sheet

Submitter ID: Burns and Mcbonnel # S—-8% ©R

ETSRC ID: 5120522 R. Lata File:

Sample Matrix: Water

Analytes: Priority poliutant phenols

Method: EPA6UG4 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Qrazio
Ceone. u'rubs Mcali_

Quantity

Compound m/e Scan #

Phenol
2-Chlorophenol
2-Nitrophenol
2,4-Dime thylphenol

. 2,4-Dichlorophenol

4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol

4,0-Dinitro, 2-Methylphenol
Pentachlorophenol

Phenol 0U-5 (Surrogate) rec

Area

5120522

Conc

Corr Conc

<MDL
<DL
<MDL
<MDL
<MDL
<MbL
<MDL
MDL
<MLL
<MbL
<MDL

27%
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Result Summary Sheet

Submitter IU: Burns and McLonnel # D-%3 o©oR

ETSRC ID. 5120523 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986
Analyst: Carl Orazio

Ceme. Umili: MC—?LIL

Quantity
Compound m/e Scan # Area

5120523

Conc

Phenol

2~Chlorophenol
Z~Kitrophenoi

2,4-Dime tnylphenol
2,4-bichlorophenol
4~Chloro, 3-Methylpnhenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol
10.
11.

4,6-Dinitro, 2-Methylphenol
Pentachlorophenol

Phenol D~5 (Surrogate) rec

Corr Conc

<MDL
<MDL
<MDL
<L
<MDL
<MDL
<MDL
<MBL
<MDL
<MDL
<liDL

21.6%
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Submitter ID:
ETSRC 1Ib:

Burns and McDonnel #
5120525d

Result Summary Sheet

D-q1 er  (DUP)

Sample Matrix:

Water

Analytes:

Priority pollutant phenols

Me thod.

EPA604 - GC/MS

bate Recieved/Analyzed:
Carl Orazio

Analyst:

Dec. 1986/Jan. 1, 1986

Cene Unity: megfi

Compound

Phenol
2-Chlorophenol
2-Nitrophenol

. 2,4-Dime thylpheno]l

2,4-Dichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan # Area

R. Data File:

A5120525V

Conc

Corr Conc

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<4iDL
<MDL

20.8%



ETSRC 1ID: 51205245; R. Data File: 51205248 5

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA6U4 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Car1 Orazio

Cene. Umita: ‘MC?/L

Quantity
Compound _mle Scan # Area Conc Corr Conc

1. Phenol 2593 6.8
2. 2-Chlorophenol <DL
3. 2-Nitrophenol 739 4.8
4. 2,4-Dimethylphenol <MDL
5. 2,4-Dichlorophenol <MDL
6. 4-Chloro, 3-Hethylphenoi 678 19.0
7. 2,4,6-Trichlorophenol <MDL
8. 2,4-Dinitrophenol <MDL
9. 4-Nitrophenol 475 4.5
10. 4,6-Dinitro, 2-Methylphenol <MDL
11. Pentachlorophenol 5708 19.0

Submitter ID: Burns and McDonnel #

Result Summary Sheet

D-gc oR  (Spk)

Phenol D-5 (Surrogate) rec
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Submitter 1D:
ETSRC Ib:

Burns and McDonnel #
5120528

Result Summary Sheet

D-94 oR

R. Data File:

Sample Matrix:

Nater

Analytes:

Priority pollutant phenols

Method:

EPAGO4 - GC/MS

Date Recieved/Analyzed:
Carl Qrazio

Analyst:

Dec. 1986/Jan. 1, 1986

Cene Umils MCB—/L

Compound

. Phenol

2~Chlorophenol
2~Nitrophenol

2,4-Dime thylphenol
2,4-Dichlorophenol
4~Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity

m/e Scan # Area

A5120528

Conc

Corr Conc

<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL

21.2%
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Submitter 1D:
ETSRC Iv:

5120529

Result Summary Sheet

Burns and McDonnel # D-9S ©R

R. bData File:

Sample Matrix:

Water

Analytes:

Priority pollutant phenols

Me thod:

EPA6U4 - GC/MS

Date Recieved/Analyzed:
Carl Orazio

Analyst:

Dec. 1986/Jan. 1, 1986

Cone - Unil - Mcgll_

Compound

Phenol

2-Chlorophenol
2-Nitrophenol

2,4-Dime thyliphenol
2,4-DUichlorophenol
4-Chloro, 3-Methylphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol

. 4-Nitrophenol

4,6-Dinitro, 2-Methylphenol

. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120529

Conc

Corr Conc

Quantity
m/e Scan # Area

<MDL
<DL
<MDL
<L
<MDL
<ot
<MDL
<MDL
<MDL
<MDL
<MDL

36.7%




Sample Source:

Environmental Trace Substances Research Center

Supmi tter IU#:

ETSKC ID#:
Sample Matrix: Water
Method: U.S.E.P.A. #624

Date Received:

Date Analyzed:
Analyst: C. Urazio

O & ~N & O W N =
L T .
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Compound

Methylene chloride

. 1,1 Dichloroethylene

1,1 Dichloroethane
1,2 vichloroethylene
Chloroform

1,2, Dichloroethane
1,1,1 Trichloroethane
Carbon tetrachloride
Bromodicnloromethane

. 1,2 Dichloropropane

1,3 Dichloropropylene

. Trichloroethylene

. Benzene

. ¢is 1,3 Dichloropropylene
. 1,1,2 Trichloroethane

. Dibromoch)oromethane

. 2 Chloroethylvinyl ether

Bromoform

. Tetrachloroethylene

. 1,1,2,2 Tetrachloroethane
. Toluene

. Chlorobenzene

. Ethylbenzene

Burns & McDonnell

Uecember 17, 1985

Volatile Result Summary
Detection Limits

bata File#:

Conc. Units: mcg/L

Qantity
m/e Scan # Area Conc Corr Conc
84 2.5
96 2.5
63 4.0
96 1.5
83 2.5
62 2.5
97 3.0
117 2.5
127 ¢.0
65 5.0
75 4.0
130 1.5
78 4.0
75 2.5
97 4.0
127 2.5
63 5.0
173 4.0
164 3.0
83 5.5
92 5.0
112 5.0
91 6.0



Environmental Trace Substances Researcn Center

Volatile Result Summary

Sample Source: Burns & McDonnell

Submi tter ID#: D-81

ETSKC IU#: 85120501 Data File#: To. 50iB
Sample Matrix. Water

Method: U.S.E.P.A. #0624

Date Received: Uecember 17, 1985

Date Analyzed: Conc. Units: mcg/L

Analyst: C. QOrazio

Quantity
Compound _m/e Scan # Area
1. Methylene chloride 84 209 27740
2 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4. 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachioride 117
9. Broniodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14. cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorome thane ©o127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

Corr Conc

26.3

23.3
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL




RESULT SUMMARY SHEETS
YOLATILE PRIORITY POLLUTANTS



E R S Nl N I an B Il B B BE B B DD DD BE O Ee ae
oy T rereayr] . g 3 5 g .

SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

. (ng/L)
Hepta- Aroclor | Aroclor| Aroclor
HCB chlor Aldrin| pp'DDE 1242 1254 1260 AJ

——

85120513 :

S-510R <2.0 <2.0 <2.0 10.6 <50.0 <50.0 <50.0
85120514

1-590R <2.0 <2.0 <2.0 11.6 <50.0 <50.0 <50.0
85120515

S-800R <2.0 <2.0 <2.0 25.0 <50.0 <50.0 <50.0
85120516

D-810R <2.0 <2.0 <2.0 12.5 <50.0 <50.0 <50.0
85120517

S-820R 29.3 <2.0 <2.0 37.3 <50.0 <50.0 <50.0
85120518

D830R <2.0 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
851205519

S840R <2.0 <2.0 <2.0 5.1 <50.0 <50.0 <50.0
85120520

D-850R <2.0 <2.0 <2.0 <5.0 <50.0 <50.0 <50.0
85120521

D-870R <2.0 <2.0 <2.0 14.0 <50.0 <50.0 <50.0
85120522 _
S-880R 8.5 <2.0 <2.0 6.2 <50.0 <50.0 <50.0




SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

(ng/L)
Hepta- Aroclor] Aroclor| Aroclor

HCB chlor Aldrin| pp'DDE 1242 1254 1260
- —
851205523 '
D-890R 8.2 <2.0 <2.0 117.0 <50.0 <50.0 <50.0
85120524
D-900R 31.4 <2.0 <2.0 <5.0 <50.0 <50.0 | <50.0
85120525
D-910R 48.8 <2.0 <2.0 36.4 <50.0 <50.0 | <50.0
85120526
D-920R 9.3 <2.0 <2.0 23.3 <50.0 <50.0 | <50.0
85120527
D-930R 3.8 <2.0 <2.0 <5.0 <50.0 <50.0 | <50.0
85120528
D-940R lL16.7 2.0 | <2.0 <5.0 | <50.0 | <50.0 | <50.0
85120529
D--950k 5.4 <2.0 <2.0 <5.0 <50.0 <50.0 | <50.0
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SUMMARY OF CHLORINATED PESTICIDE RESIDUE COHCENTRATIONS ng/L (parts per trillion)

_ Hept. Chlor- Methoxy-

aBHC yBHC B8BHC SBHC Epox, danes |Dieldrin | Endrin | pp'DDD |pp'DDT chlor
85120513
S-510R 5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120514
I-590R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120515
S-800R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120516 L
D-810R I <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120517
S-820R || <5.0 100.0 <10.0 <10.0 <5.0 258.0 14.6 <5.0 658.0 <10.0 <20.0
85120518 _
D-830R <5.0 <5,0 <10.0 504.0 <5.0 72.4 18.8 <5.0 197.0 50.6 <20.0
85120519
S-840R <5.0 <5.0 <10.0 312.0 <5.0 89.0 <5.0 140.0 <10.0 <10.0 <20.0
85120520
D-850R <5.0 <5.0 <10.0 70.0 <5.0 28.5 <5.0 <5.0 <10.0 <10.0 <20.0
85120521
D-870R <5.0 <5.0 <10.0 <10.0 <5.0 23.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120522
S-880R <5.0 <5.0 <10.0 <10.0 <5.0 23.0 <5.0 <5.0 <10.0 <10.0 <20.0




SUMMARY OF CHLORINATED PESTICIDE RESIDUE COMCENTRATIONS ng/L (parts per trillion)

Hept. Chlor- Hethoxy-
aBHC YBHC 8BHC SBHC Epox. danes |[Dieldrin | Endrin | pp'DOD |pp'DDT chlor

85120523 -

D-890R <5.0 <5.0 <10.0 <10.0 | <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120524

D-900R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120525

D-910R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120526

D-920R <5.0 <5.0" <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120527

D-930R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.,0 <10.0 <10.0 <20.0
85120528

D-940R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
85120529

D-950R <5.0 <5.0 <10.0 <10.0 <5.0 <15.0 <5.0 <5.0 <10.0 <10.0 <20.0
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Surrogate Kesults

Tentatively laentified Compounds

Quantity
Compotnd “m/e
1. Benzene b-b 84
2. Toluene D-8 100
3. p-Bromofluorobenzene 95
(uantity
Compound m/e
1. Acetone 58

Scan #

528
715
903

Scan #
226

Area

71067
31098
21185

Area

Conc.

31.4
32.2
33.5

conc.

_Nu-

Corr Conc

30.0
30.0
30.0

Corr Conc



Environmental Trace Substances Research Center
Volatile Result Summary

Sample Source Burns & McDonnell

Submitter ID#:. D-87

ETSRC [0#: 85120505 Data File#: YOoL505
Sample Matrix. Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst: C. Orazio

Quantity
Compound _m/e_ Scan # Area
1. Methylene chloride 84 209 6367
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4. 1,2 Dichloroethylene 96
5. Chioroform 83
6. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
§. Bromodichioromethane 127
10. 1,2 bichloropropane 65
11. 1.3 ULichloropropylene 75
1Z2. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorone thane 127
17. 2 Chloroethylvinyl ether 63
18, Bromoform 173
19. Tetrachlorcethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene _ 91

Conc.

Corr Conc

6.0

6.0
<MDL
<MDL
<HDL
<MDL
<MDL
<MBDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<DL
<MDL
<MDL
<MDL
<HOL
<MDL




‘ & = . . . . .

Surrogate Results

Quantity
Compound n/e Scan # Area
1. Benzene D-8 84 528 65302
2. Toluene D-§ 10V 715 27951
3. p-Bromofiluorobenzene 95 905 17151

Tentatively Identified Compounds

Quantity
Compound m/e Scan # Area
1. Acetone 58 228 184247

Conc. Corr Conc
28.8 <MDL
28.4 <MDL
27.4 <MDL

Conc. Corr Conc
-NQ_



Environmental Trace Substances Research Center
Yolatile Result Summary

Sample Source. Burns & McDonnell

Submitter Iv#. D-85

ETSRC ID#: 85120504 Data File#. VOL504
Sample Matrix. Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst. C. Orazio

Quantity
Compound _m/e Scan # Area
1. Methylene cnloride 84 209 6947
2. 1,1 Dichloroethylene 96
3. 1,1 Lichloroethane 63
4. 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, bichloroethane 62
7. 1,1,1 Trichloroethane 97
8 Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15, 1,1,2 Trichloroethane 97
16. Dibromochloromethane 127
17. 2 Chloroethylvinyl ether 63
18, Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

Corr Conc

6.6

0.3
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MDL
<MDL
<MDL
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Surrogate Results

Yantity
Compound ‘m/e Scan # Area Conc. Corr Conc
1. Benzene D-8 84 528 78043 34.4 30.0
2. Toluene D-8 100 716 34953 35.5 30.0
95 904 2311 36.5 30.0

3. p-Bromofluorobenzene

Tentatively Identified Compounds

Qantity
Compound n/e Scan # Area Conc. Corr Conc
1. Acetone 58 226 17749 -NA-



Environmental Trace Substances Research Center
Volatile Result Summary

Sample Source: Burns & MclUonnell

Submitter Iu#: S-64

ETSKC IU#: 85120503 vata File#: YoL503
Sample Matrix: Water

Method: U.S.E.P.A. #6¢4

UVate Received: Uecember 17, 1985

Date Analyzed: Conc. Units: mcyg/L

Analyst: C. Orazio

Quantity
Compound _m/e Scan # Area
1. Methylene chloride 84 211 6248
2. 1,1 Dichloroethylene 96
3. 1,1 bichloroethane 63
4. 1,2 Dichloroethylene 56
5. Chloroform 83
. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 vichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Uichloropropylene 75
15. 1,1,2 Tricnloroethane 97
16. Libromochloromethane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20, 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene ‘ 112
23. Ethylbenzene . 91

Conc.

Corr Conc

5.9

6.1
<MDL
<MDL
<MDL
<MLL
<MbL
<MLL

<MUL
<MDL

<MDL
<MDL
<MDL
<MLL
<MbL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
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surrogate Kesults

Quantity
Compound _mle Scan # Area
1. Benzene bL-8 84 528 77305
2. Toluene D-8 1u0 716 33920
3. p-Bromofluorobenzene 95 904 27581

Tentatively Identified Compounds

Compound Qu%9g1ty Scan # Area
Acetone 58 22% 131557

Conc. " Corr Conc
34.1
34.4
43.8
Conc. Corr Conc
-NQ_



Environmental Trace Substances Research Center
Volatile Result Summary

Samp]e'Source' Burns & Mcbonnell

Submitter ID#: D-83

ETSKC Ib#: 85120502 Data File#: Vor 502
Sample Matrix: Water

Method: U.S.E.P.A. #0624

Date Received. December 17, 1985

Da te Analyzed: Conc. units: mcy/L

Analyst. C. Orazio

Quantity
Compound _m/e_ Scan # Area
1. Methylene chloride 84 210 66538
2. 1,1 Dichloroethylene 96
3. 1,1 vichloroethane 63
4, 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Uichloropropane 65
11. 1,3 vichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachlioroethane 63
21. Toluene 92
22. Chlorobenzene ‘ 112
23. Ethylbenzene 91

Conc.

Corr Conc

63.0

55.2
<HbL
<MDL
<MDL
<MDL
<HuL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MBL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL




Lompound

. Acetone

Surrogate Results

Quantity
Compound m/e
. Benzene D-8 84
2. Toluene D-8 100
. p-Bromofluorobenzene 95

Tentatively Identified Compounds

Quantity
‘m/e
58

Scan #

5217
714
903

Scan #

226

Area

57577
24133
17133

Area

Conc., Corr Conc
25.4 30.0
24.5 30.0
27.4 30.0

Conc. Corr Conc

_Nu_



Environmental Trace Substances Research Center
Volatile Result Sumimary

Sample Source: Burns & McOonnell
Submitter IL#: D-9u

ETSRC IDs: 85120507 Data File#: VVoL507%
Sample Matrix: Water

Method: U.S.E.P.A. #0624

Date Received: Uecember 17, 1985

Date Analyzed: Conc. Units: mcg/L

Analyst: C. Urazio

Quantity
Compound _m/le Scan # Area
1. Methylene chloride 84 209 96851
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4, 1,2 vichloroethylene 96
5. Cnloroform 83
6. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16, Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19, Tetrachloroethylene 164
20, 1,1,2,2 Tetrachloroethane 83
21, Toluene 92
22, Chlorobenzene 112

23. Ethylbenzene 91

Conc.

Corr Conc

75.7

83.2
<MDL
<MDL
<MDL
<HDL
<MDL
<MDL
<MDL
<MbL
<MbL
<MDL
<MDL
<MUL
<MDL
<MDL
<DL
<MDL
<MDL
<HDL
<MDL
<MDL
<MDL
<MDL




Surrogate Results

Quantity
Compound m/e
1. Benzene D-§ 84
2. Toluene D-§ 100
3. p-Bromofluorobenzene 95

Compound
1. Acetone

Tentatively Identified Compounds

Quantity
m/e

58

Scan #

528
715
905

Scan #

227

Area

69364
31487
22001

Area

Long.

Corr Conc

30.6
31.9
35.2

Conc.

Corr Conc

-NQ-



Environmental Trace Substances Research Center
Volatile Result Summary

Sample Source: Burns & McDonnell

Submitter ID#: D-88

ETSRC ID#: 85120506 Data File#: VOLS06
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received. December 17, 1985

Date Analyzed: Conc. Units mcg/L
Analyst:. C. Orazio

Quantity
Compound _m/e Scan # Area
1. Methylene chloride 84 209 5464
2 1,1 Dichloroethylene 96
3. 1,1 bichloroethane 63
4, 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, Dichloroethane 6¢
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1 3 vichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochiorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19. Tetrachloroethylene 164
20. 1,1,2,2 Tetrachloroethane 83
21. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

Corr Conc

5.2

6.1
<MbL
<MDL
<MbL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MbL
<MDL
<MbL
<MUL
<MDL
<MDL
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Surrogate Results

Quantity
Gompound n/e Scan #
Benzene D-8 84 527
Toluene D-b& 100 715
p-Bromofluorobenzene 95 904
Tentatively Identified Compounds
Quantity
Compound m/e Scan #
Acetone 58 230
2-ie thy Thep tadiznedusl 71 333
Hexane 488

Area
107515

50046

25339

Area
3842

Conc.
42.5
42.6
31.1

Conc.

-KQ-
-Ng-
-NQ-

Corr Conc

30.0
30.0
30.0

Corr Conc



Environmental Trace Substances kesearch Center
Volatile Result Summary

Sample Source: Burns & McDonnell

Submitter ID#: D-92

ETSKC Iu#: 85120509 Data File#: V0L509
Sample Matrix: HWater

Method: U.S.E.P.A. #624

Date Received: December 17, 1985
Date Analyzed: Conc. Units: mcg/L

Analyst: C. Urazio

Quantity
Compound _m/e_ Scan # Area Conc. Corr Conc
1. Methylene chloride 84 211 45017 35.2 51.0
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4. 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11, 1,3 Dichloropropylene 75
12, Trichloroethylene 130
13. Benzene 78
14. cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
18. Bromoform 173
19, Tetrachloroethylene 164
20, 1,1,2,2 Tetrachloroethane 83
21, Toluene 92
22. Chlurobenzene 112
23. Ethylbenzene 91
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Surrogate Results

Quantity
Compound “m/e Scan #
1. Benzene b-8 84 527
2. Toluene D-8 100 715
3. p-Bromofluorobenzene 95 904

Tentatively Identified Compounds

Quantity
Compound m/e Scan #
1. Acetone 71 332

Area

59317
25144
15144

Area

Conc.

26.
25,

oy Ny

€onc.

torr Conc

torr Conc

-NQ-



Environmental Trace Substances Research Center
Volatile Result Summary

Sample Source: Burns & Mcuonnell

Submi tter Iu#: D-91

ETSRC Iu#: 85120508D bata Filet: VoL508p
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed: Conc. Units: mcg/L

Analyst: C. Orazio

Quantity
Compound “m/e Scan # Area
1. Methylene chloride 84 210 3842
2. 1,1 Dichloroethylene 96
3. 1,1 Uichloroethane 63
4, 1,2 Lichloroethylene 96
5. Chloroform 83
6. 1,2, bichloroethane 6¢
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 Dichloropropane 65
11. 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorome thane 127
17. 2 Chloroethylvinyl ether 63
15. Bromoform 173
19. Tetrachloroethylene 164
2u. 1,1,2,2 Tetrachioroethane 83
2l. Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

Corr Conc

3.0

2.1
<MLL
<MDL
<MDL
<MDL
<MDL
<ML
<MDL
<MDL
<MLL
<MDL
<DL
<MDL
<MDL
<MDL
<MDL
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL




Surroyate Results

Quantity
Compound _mle Scan #
1. Benzene U-8 84 527
2. Toluene D-§ 160
3. p-Bromofluorobenzene 85
Tentatively Identified Compounds
Quantity
1. Acetone 58

Area

69199
27544
18556

Area

Conc, Corr Conc
27.3 30.0
23.4 30.0
22.7 30.0

Conc. corr Conc




Environmental Trace Substances Research Center
Volatile Result Sumiary

Sample Source: Burns & McDonnell

Submitter ID#: Db-91

ETSRC ID#: 85120508 Vata File#: YoL508
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst: C. Orazio

Quantity
Compound _nle Scan # Area Conc. Corr Conc
1. Methylene chloride 84 209 1764 1.4 1.6
2. 1,1 Dichloroethylene 90 <MDL
3. 1,1 Dichloroethane 63 <MDL
4, 1,2 bichloroethylene 96 <MDL
5. Chloroform 83 <MDL
6. 1,2, Dichloroethane 62 <MbL
7. 1,1,1 Trichloroethane 97 <MDL
8. Carbon tetrachloride 117 <MUL
9. Bromodichloromethane 127 <MDL
10. 1,2 Dichloropropane 65 <DL
11. 1,3 Dichloropropylene 75 <MDL
12. Trichloroethylene 130 <MDL
13. Benzene 78 <MDL
14. cis 1,3 Dichloropropylene 75 <MDL
15. 1,1,2 Trichloroethane 97 <MDL
16. Dibromochlorone thane 127 <MDL
17. 2 Chioroethylvinyl ether 63 <MDL
18. Bromoform 173 <MbL
19. Tetrachloroethylene 164 <mDL
20. 1,1,2,2 Tetrachloroethane 33 <MDL
21, Toluene 92 <MDL
2¢. Chlorobenzene 112 <MDL

23. Ethylbenzene 91 <MDL




Surrogate Results

Tentatively Identified Compounds

Quantity
Compound ‘w/e
1. Benzene D-§ 84
¢. Toluene D-§ 100
3. p-Bromofluorobenzene 95
Quantity
Compound “m/e
1. Acetone 58

Scanm #

528
714
904

Scan #

Area

56116
22687
15317

Area

Carc. Corr Conc
2.8 30.0
19.3 30.0
18.8 30.0

Ctonc. Corr Conc




Sample Source:

Environmental Trace Substances Research Center
Volatile Result Summary

Submitter ID#: D-95
ETSKC IU#: 5120512
Sample Matrix: HWater
Method: U.S.E.P.A. #624

Date Received:

Date Analyzed:
Analyst: C. Urazio

o ~N O O bW N -

(5
< O
L] L]

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
Zl.
22.
23.

Compound

Methylene chloride

1,1 Dichloroethylene

1,1 vichloroethane

1,2 vichloroethylene
Chloroform

1,2, Dichloroethane
1,1,1 Trichloroethane
Carbon tetrachloride
Bromodichloromethane

1,2 Dichloropropane

1,3 Dichloropropylene
Trichloroethylene
Benzene

cis 1,3 uichloropropylene
1,1,2 Trichloroethane
Dibromochlorome thane

2 Chloroethylvinyl ether
Bromoform
Tetrachloroethylene
1,1,2,2 Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Burns & McDonnell

December 17, 1985

Quantity
mn/e

84
96
63
96
83
62
97
117
127
65
75
130
78
75
97
1e7
63
173
164
83
92
112
91

Data File#: VOL5}12

Conc. Units:

Scan #
211

mcg/L

Area
14849

Conc.

torr Conc

11.6

10.3
<DL
<DL
<HDL
<HDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDbL
<MbL
<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL




o Tl .

Compound
. 1,3-0Oxathiolane

Surrogate Results

Quantity
Compound _nie
. Benzene D-8 84
2. Toluene D-8 100
3. p-Bromofluorobenzene 95

Tentatively Identified Compounds

Quantity
‘mle

60

Scan #

528

714

903

Scan #
475

47338
18824
13356

Area

-N Q-

Conc.

18.7
16.0
23.1

Conc.

Corr Conc

30.0
30.0
30.0

Corr Conc



Environmental Trace Substances Research Center
Volatile Result Summary

Sample Source: Burns & Mcbonnell

Submi tter ID#: D-94

ETSRC ID#: 85120511 Data File#: /OL 51|
Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed: Conc. Units: mecg/L
Analyst: C, Orazio

Quantity
Compound _m/e Scan # Area
1. Methylene chloride 84 210 2333
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4. 1,2 vichloroethylene 96
5. Chloroform 83
6. 1,2, bichloroethane 02
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
16, 1,2 bichloropropane 65
11. 1,3 Uichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 bichloropropylene 75
15. 1,1,2 Trichloroethane 97
16. Dibromochlorome thane 127
17, 2 Chioroethylvinyl ether 63
18. Bromoform 173
19, Tetrachloroethylene 164
20, 1,1,2,2 Tetrachloroethane 83
21, Toluene 92
Z2. Chlorobenzene 112
23. Ethylbenzene 91

conc.

Corr Conc

9.1

11.9
<MDL

<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MbL
<MDL
<ML
<MDL
<MDL
<MDL
<MOL
<MLL

<MbL
<MDL

<DL
<MUL
<MbL
<MDL




Surrogate Results

Quantity
Compound _h/e Scan #
1. Benzene D-8 84 529
2. Toluene D-§ 10y 715
3. p-Bromofluorobenzene 95 906
Tentatively ldentified Compounds
Quantity
Compound _m/e Scan #
1. Acetone 258

Area

53020
21994
14013

Area

Conc. Corr Cong
20.9 30.0
18.7 30.0
17.2 30.0

Conc. Corr Conc




Environmental Trace Substances Research Center
Yolatile Result Summary

Sample Source: Burns & McDonnell
Submitter IL#: D-93
ETSRC [U#: 85120510 Data File#: 7oL 510

Sample Matrix: Water
Method: U.S.E.P.A. #624
Date Received: December 17, 1985

Date Analyzed: Conc. Units: mcg/L
Analyst: C. Orazio

Quantity
Compound _m/e Scan # Area
1. Methylene chloride 84 211 1731
2. 1,1 Dichloroethylene 96
3. 1,1 Dichloroethane 63
4. 1,2 Dichloroethylene 96
5. Chloroform 83
6. 1,2, Dichloroethane 62
7. 1,1,1 Trichloroethane 97
8. Carbon tetrachloride 117
9. Bromodichloromethane 127
10. 1,2 bichloropropane 65
11, 1,3 Dichloropropylene 75
12. Trichloroethylene 130
13. Benzene 78
14, cis 1,3 Dichloropropylene 75
15. 1,1,2 Trichloroethane 97
16, vibromochlorome thane 127
17. 2 Chiloroethylvinyl ether 63
18, Bromoform 173
19, Tetrachloroethylene 164
20, 1,1,2,2 Tetrachloroethane 83
21, Toluene 92
22. Chlorobenzene 112
23. Ethylbenzene 91

Conc.

Corr Conc

6.8

10.9
<MDL
<MDL
<MbL
<MDL
<MDL
<MDL
<MDL
<MOL
<MDL
<MOL
<DL
<MLL
<DL
<MDL

<MDL
<MbL

<MDL
<MLL
<MDL
<MDL
<MDL
<MDL
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Surrogate Results

yuantity
Conmpound _mle Scan # Area Conc. Corr Conc
1. Benzene D-8 84 529 53927 21.3 30.0
2. Toluene D-§ 100 716 24314 20,7 30.0
3. p-Bronofluorobenzene 95 906 15796 19.4 30.0

Tentatively Identified Compounds

Quantity
Compound ‘m/e Scanm # Area Conc. Corr Conc
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P.‘_TH Controls for Environmental Pollution, Inc. e iae O O G
H\;_T . PO BOX 5351 @ Santa Fe, New Mexico 87502 ouT OF STATE B0O0O/545-2188
PAGE 2 REFORT OF ANALYSIS LAB # 85-12-462
SAMPLE ITDENTIFICATION DATE COLLECTED  TYPE OF ANALYSIS pCi/lifer
D 83 12/712/85 Gross Alpha <2
Grass Beta 31+/-20
D 85 12/11/89 Gross Alpha | 17+/-13
Gross Beta 23+/-10
D 92 127127895 | Gross Alpha 19+/-13
: Gross Beta 11+/-10
S 84 12/11/85 Gross Alpha 270+/-114

Gross Beta 171+/-28
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REFPORT OF ANALYSIS

CLIENT: BURNS AND McDONNELL REPORT DATE: July 8,1386
p.D. Box 173 SAMPLE ANALYIED: 18 groundwater samples
Kansas City, Missouri 64141 for priority pollutants.

ATIN: Ms. Mary Erio
DATE RECEIVED:  May 20 & 21,1986

PROJ. #: 3060-00377 METHODS USED: EPA Approved Methods
P.C. ¥
DETECTION

VOR COMPOUND LIMITS  S-51 5-80 D-83 p-89 D-90

{ug/1)  fug/l}  (ug/l)  (ug/D  (ug/D)  (ug/1)
f——————] _====== P ======= ====== SS=====
BENZENE 5 ND ND ND ND ND
BROMOFORM 10 ND ND ND ND ND
CARBON TETRACHLORIDE 5 ND ND ND ND ND
CHLORDBENIENE 5 ND ND ND N ND
CHLORODIBROMOMETHANE 5 ND ND ND ND ND
CHLORCETHANE 10 ND ND ND ND ND
2-CHLORDETHYLVINYL ETHER 10 ND ND ND N ND
CHLOROFORM 5 N ND ND ND ND
DICHLDRCBROMOME THANE 3 ND ND ND ND ND
1, 1-DICHLORGETHANE 5 ND ND ND ND ND
1,2-DICHLOROETHANE 1 ND ND ND ND ND
1, 1-DICHLOROETHYLENE 5 ND ND ND ND ND
1,2-DICHLORGPROPANE 10 ND ND ND ND ND
1, 3-DICHLOROPROPYLENE 5 ND ND ND ND ND
ETHYL BENIENE S ND ND ND ND ND
METHYL BROMIDE 10 ND ND ND ND ND
METHYL CHLORIDE 10 ND ND ND ND ND
METHYLENE CHLORIDE S ND ND ND 10 6
1, 1,2, 2~TETRACHLORDETHANE 10 ND ND ND ND ND
TETRACHLORDETHYLENE 5 ND ND ND ND ND
TOLUENE 5 ND ND ND ND ND
1,2-TRANS-DICHLOROETHYLENE 5 ND ND ND ND ND
1,1, 1-TRICHLOROETHANE 5 N ND ND ND ND
1, 1, 2-TRICH.ORGETHANE S ND ND ND ND ND
TRICHLOROETHYLENE S ND ND ND ND ND
TRICKLORDFLUCROMETHANE 5 ND ND ND ND ND
VINYL CHLORIDE 10 ND ND ND ND ND
SURROGATE COMPOUNDS PERCENT PERCENT PERCENT PERCENT PERCENT

RECVRY RECVRY RECVRY  RECVRY  RECVRY
1,2-DICHLORCETHANE-D4 97 98 N 87 9%
TOLUENE-DS 89 87 85 104 98
p-BFB 93 % % 12 108
ND = Nore Detected.
PRGE 1 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE =2
CLIENT: BURNS AND McDOMNNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

DETECTION
VA COMPCUND LIMITS D91 D-%2 1-59 1-66 D-81
fug/1)  fug/l) (ug/l) (ug/1)  (ug/l)  {ug/D)

ND
ND

BENZENE
BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROD] BRONOMETHANE
CHLORDETHANE
2-CHLORDETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE

1, 1-DICHLOROETHANE

1, 2-DICHLORETHANE
1,1-DICHLOROETHYLENE

1, 2-DICHLOROPROPANE

1, 3-DICHLORGPROPYLENE
ETHYL BENZENE

METHYL BROMIDE

METHYL CHLORIDE
PETHYLENE CHLORIDE

1, 1,2, 2-TETRACHKLORCETHANE
TETRACHLOROETHYLENE
TOLUENE
1,2-TRANS-DICHLORDETHYLENE
1,1, 1-TRICHLORGETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHL OROFLUOROMETHANE
VINYL CHLORIDE

e LA U e U1 = CAUICA = e T U1 QA e
avs e s couwmugu
=
S

LI IEd NS RN N N )
EEGCEEEE5EC5E58556865568658568588868

EEE5E5585E5 5555658555558 88588
EEEEEEEEEEEESEEEEE6B8858585888
EEEEE5E6585566EE558868565658588588

ECEEE5E65855668655866568688665658858

—
o

SURROSATE COMPOUNDS PERCENT PERCENT PERCENT PERCENT PERCENT
RECVRY  RECVRY RECVRY RECVRY  RECVRY
1,2-DICH.OROETHANE-D4 100 R %® 2 i
TOLUENE-D8 103 % 105 105 103
p-BFB 116 110 106 108 105

ND = None Detected.

PRBE 2 OF 19
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REFPORT OF ANALYSIS — FPAGE 3
CLIENT: BURNS AND McDONNELL '
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

3060-00377
DETECTION

VOA COMPOUND LIMITS  5-82 5-84 D-83 n-87 D-88

{ug/1)  (ug/1)  (ug/l)  (ug/D)  {ug/l)  {ug/l)
BENZENE 5 ND ND ND ND ND
BROMOFORM 10 ND ND ND ND ND
CARBON TETRACHLORIDE 3 ND ND ND ND ND
CHLOROBENIENE 5 ND ND ND ND ND
CHLORODIBROMOMETHANE 5 ND ND ND ND ND
CHLOROETHANE 10 ND ND ND ND ND
2-CHLORODETHYLVINYL ETHER 10 ND ND ND ND ND
CHLOROFORM ) ND ND ND ND ND
DICHLOROBROMOMETHANE 3 ND ND ND ND ND
1, 1-DICHL DROETHANE 3 ND ND ND ND ND
1,2-DICHLORGETHANE 1 ND ND ND ND ND
1, 1-DICH ORDETHYLENE 5 ND ND ND ND ND
1,2-DICHLOROPROPANE 10 ND ND ND ND ND
1, 3-DICHLOROPROPYLENE 5 ND ND ND ND ND
ETHYL BENZENE 3 ND ND ND ND ND
METHYL BROMIDE : 10 ND ND ND ND ND
METHYL CHLORIDE 10 ND ND ND ND ND
METHYLENE CHLORIDE 3 ND ND ND ND ND
1, 1,2, 2-TETRACHLORCETHANE 10 ND ND ND ND ND
TETRACHLORODETHYLENE 5 ND ND ND ND ND
TOLUENE 5 ND ND ND ND ND
1, 2-TRANS-DICHLORCETHYLENE ] ND ND ND ND ND
1,1, 1~TRICHLOROETHANE .3 ND ND ND ND ND
1,1, 2-TRICHLOROETHANE 3 ND ND ND ND ND
TRICHLORDETHYLENE 5 ND ND ND ND ND
TRICHLOROFLUORGMETHANE 5 ND ND ND ND ND
VINYL CHLORIDE 10 ND ND ND ND ND
SURRDGATE COMPOLNDS PERCENT PERCENT PERCENT PERCENT PERCENT

RECVRY  RECVRY RECVRY RECVRY  RECVRY
1,2-DICHL.OROETHANE-D4 91 % a7 a5 87
TOLUENE-DB 105 105 106 108 104
p-BFB 109 107 110 1 110
ND = None Detected.
PABE 3 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE 4
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

3060-00377
DETECTION

VOA COMPOLND LIMITS D-93 D-94 D-99 L.BLK. L.BLK

fug/1})  (ug/l)  (ug/D)  (ug/l)  (ug/1)  {ug/l)
BENZENE 3 ND ND ND ND ND
BROMOFORM 10 ND ND ND ND ND
CARBON TETRACHLGRIDE 5 ND ND ND ND ND
CHLOROBENIENE 3 D ND ND ND ND
CHLORODIBROMGMETHANE 5 ND ND ND ND ND
CHLOROETHANE 10 ND D ND ND ND
2-CHLORCETHYLVINYL ETHER 10 ND ND ND ND ND
CHLORCFORM 5 ND ND ND ND ND
DICHLOROBROMOMETHANE 5 ND ND ND ND ND
1, 1-DICHL OROETHANE 5 ND ND ND ND ND
1, 2-DICHLOROETHANE 1 ND ND ND ND ND
1, 1-DICHLORCETHYLENE 5 ND ND ND ND ND
1,2-DICHLOROPROPANE 10 ND ND ND ND ND
1, 3-DICHLORCPROPYLENE 3 ND ND ND ND ND
ETHYL BENZENE 5 ND ND ND ND ND
METHYL BROMIDE 10 ND ND ND ND ND
METHYL CHLORIDE 10 ND ND ND ND ND
METHYLENE CHLORIDE 5 ND ND ND 17 15
1,1,2,2-TETRACHLOROETHANE 10 ND ND ND ND ND
TETRACHLORCETHYLENE 5 ND ND ND ND ND
TOLUENE 3 ND ND ND ND ND
1, 2-TRANS-DICH DROETHYLENE S ND ND ND ND ND
1,1, 1-TRICHLOROETHANE S ND ND ND ND ND
1,1, 2~TRICHLOROETHANE S ND ND ND ND ND
TRICHLORGETHYLENE 3 ND ND ND ND ND
TRICHLOROFLUOROMETHANE 5 ND ND ND ND ND
VINYL CHLORIDE 10 ND ND ND ND ND
SURROGATE COMPOUNDS PERCENT PERCENT PERCENT PERCENT PERCENT

RECVRY  RECVRY RECVRY RECVRY  RECVRY

1,2-DICHLORCETHANE-D4 85 85 88 % 38
TOLUENE-D8 106 102 102 93 95
p-BFB 108 106 107 8 108

ND = None Detected.

PABE 4 OF 19
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ENVIRODYNE
ENGINEERS

REFPORT OF ANALYSIS — PFPAGE S
CLIENT: BURNS AND McDONNELL
P.D. Box 173
Hansas City, Missouri 6414l
ATTN: Ms. Mary Erio

3060-00377
DETECTION
ACID COMPOUNDS LIMITS  §-51 5-80 D-83 D-89 D~90
{ug/1)  {ug/1)  (ug/D)  (ug/1) (ug/1)  (ug/D)
2-CHLORCPHENGL 10 ND ND ND ND ND
2, 4~DICHLORDPHENOL 10 ND ND ND ND ND
2, 4~DIMETHYLPHENOL 10 N ND ND ND ND
4, 6~DINITRO-0~CRESOL 20 ND ND ND ND ND
2, 4~DINITROPHENOL 50 ND ND ND ND ND
2-NITROPHENOL 20 ND ND ND ND ND
4-NITROPHENOL 50 ND ND ND ND  ND
p~CHLORO-»~CRESOL 10 ND ND ND ND ND
PENTACHLCROPHENOL 10 ND ND ND ND ND
PHENOL 10 ND ND ND ND ND
2, 4, 6~-TRICH OROPHENCL 10 ND ND ND ND ND
PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY  RECVRY  RECVRY  RECVRY  RECVRY
2-F-PHENOL N 43 57 39 104
PHENGL-D6 48 37 50 31 43
2, 4, 6-TRIBROMOPHENOL 84 5] 78 n 86

DETECTION
LIMITS  §-51 5-80 D-83 D-89 D-90

BASE/NEUTRAL COMPOUNDS fug/D {ug/)  (ug/D (ug/l)  (ug/l}  {ug/1)

ACENAPHTHENE 10 ND ND ND ND ND
ACENAPHTHYLENE : 10 ND ND ND ND ND
ANTHRACENE 10 ND ND ND ND ND
BENZ0(a) ANTHRACENE 10 ND ND ND ND
BENZO(a)PYRENE 10 ND ND ND ND ND
3, 4-BENIOFLUORANTHENE 10 ND ND ND ND ND
BENZO(ghi) PERYLENE 10 N ND ND ND ND
BENZD (k) FLUORANTHENE 10 ND ND ND ND ND
BIS{2-CHLOROETHOXY)METHANE 10 ND ND ND ND ND

ND = Not Detected

PABE 5 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE ©&6
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms, Mary Erio

3060-00377
DETECTION
BASE/NEUTRAL COMPOUNDS LINITS  5-51 5-80 D-83 D-89 D-90
CONT'D {ug/1)  (ug/1)  (ug/l) (ug/1)  lug/l)  (ug/1)

BIS (2-CHLORCETHYL) ETHER 10 ND ND ND ND ND
BIS(2-CHLOROISOPROPYL)ETHER 10 ND ND N ND ND
BIS(2-ETHYLHEXYL) PHTHALATE t0 ND ND ND 25 ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND ND ND N
BUTYL BENZYL PHTHALATE 10 ND ND ND ND ND
2-CHLDORONAPHTHALENE 10 ND ND ND ND ND
4-CHLORDPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND ND
DIBENZO(a, h) ANTHRACENE R ) ND ND ND ND ND
1, 2-DICHLORDBENZENE 10 ND ND ND ND ND
1, 3-DICHL.OROBENIENE 10 ND ND ND ND ND
1, 4~-DICHLORDBENZENE 10 ND ND ND D ND
3, 3'-DICHLOROBENZIDINE 20 ND ND ND ND ND
DIETHYL PHTHRLATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND ND ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2,4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLUENE - 10 ND ND ND ND ND
DI-n-OCTYL PHTHALATE 10 ND ND ND ND ND
BENZD (b) FLUDRANTHENE 10 ND ND ND ND ND
1, 2-DIPHENYLHYDRAZINE 20 ND ND ND ND ND
FLUORANTHENE 10 ND ND ND ND ND
FLUORENE 10 ND ND ND ND ND
HEXACHLOROBENZENE 10 ND ND ND ND ND
HEXACHLOROBUTADIENE 10 ND ND ND ND ND
HEXACHL. OROCYCLOPENTADIENE 10 ND ND ND \D ND
HEXACHLORCETHANE 10 ND ND ND ND ND
INDENO(1,2, 3-cd} PYRENE 10 ND ND ND ND ND
ISOPHORONE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND ND ND
N-NITROSODI-n—PROPYLAMINE 10 ND ND ND ND ND
N-NITROSODIPHENYLAMINE 10 N ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND ND ND ND
1,2, 4-TRICHLOROBENZENE 10 ND ND ND ND ND

ND = Not Detected

PABE 6 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FRPAGE 7
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATIN: Ms. Mary Erio

306000377
BASE/NEUTRAL PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
NITROBENZIENE-DS 39 R3] 66 61 43
2-FLUCROBIPHENYL 67 62 86 I 48
TERPHENYL-D14 a8 73 94 90 107
DETECTION

PESTICIDES LIMITS  S-51 S-80 D-83 D-89 D~30

fug/l)  {ug/1)  (ug/l)  {ug/1) (ug/l) {ug/l)
ALDRIN 0.0018 ND ND ND ND ND
ALPHA-BHC 0.0015 ND ND ND ND ND
BETA-BHC 0.0023 ND ND ND ND ND
GAMMA-BHC (LINDANE) 0.0019 ND ND ND ND ND
DELTA-BHC 0.0024 ND ND ND ND ND
CHLORDANE 0.0148 ND ND ND ND ND
4,4"-DDT 0.0028 ND ND ND ND ND
4,4'-D0E 0.0015 ND ND ND ND ND
4,4'-DDD 0.0015 ND ND ND ND ND
DIELDRIN 0.0019 ND ND ND ND ND
ALPHA-ENDOSULFAN 0.0027 ND ND ND ND ND
BETA-ENDOSILFAN 0.0017 N ND ND ND ND
ENDOSULFAN SWRFATE 0.0021 ND ND ND ND ND
ENDRIN 0.0022 ND ND ND ND ND
ENDRIN ALDEHYDE 0.0026 ND ND ND ND ND
HEPTACHLOR 0.0019 ND ND ND ND ND
HEPTACHLOR EPOXIDE 0.0013  ND ND ND ND ND
PCB-1242 0.036 ND ND ND ND ND
PCB-1254 0,013 ND ND ND ND ND
PCB-1221 0.133 ND ND ND ND ND
PCB-1232 0.062 ND ND ND ND ND
PCB-1248 0.023 ND ND ND ND ND
PCB-1260 0.012 ND ND ND ND ND
PCB-1016 0.034 ND ND ND ND ND
TOXRPHENE 0, 437 ND ND ND ND ND
ND = Not Detected

PRABE 7 OF 19




ENVIRODYNE

ENGINEERS
REFORT OF ANALYSIS — FPAGE 8
CLIENT: BURNS AND McDONNELL REVISED 8/19/86
P.0. Box 173

Kansas City, Missouri 64141
ATIN: Ms. Mary Erio

3060-00377
DETECTION
ACID COMPOUNDS LIMITS D91 D32 1-59 1-66 D-81
fug/t)  (ug/l)  (ug/l)  (tug/l) (ug/l) (ug/1)

2-CHLOROPHENOL 10 ND ND ND ND ND
2, 4-DICHLOROPHENOL 10 N ND ND ND ND
2, 4-DIMETHYLPHENOL 10 ND ND ND ND ND
4,6-DINITRO-o-CRESOL 20 ND ND ND ND ND

2, 4-DINITROPHENOL 50 ND ND ND ND ND
2-NITROGPHENOL 20 ND ND ND ND ND
§-NITROPHENOL 5 ND ND ND ND ND
p~CHLORG-w—CRESOL 10 ND ND ND ND ND
PENTACHLOROPHENOL 10 ND ND ND ND ND
PHENOL 10 ND ND ND ND ND
2, 4, 6-TRICHLOROPHENOL 10 ND ND ND ND ND

PERCENT PERCENT PERCENT PERCENT PERCENT

SURROGATE COMPOUNDS RECVRY  RECVRY RECVRY  RECVRY  RECVRY
2-F-PHENOQL 3 46 48 45 29
PHENCL-DE 26 34 44 38 2
2,4, 5-TRIBROMOPHENGL 38 5 B4 79 29

DETECTION
LIMITS D091 D% I-59 I-66 D8t
BASE/NEUTRAL COMPOUNDS /1) fug/D) tug/D tu/D) e/l Ceg/d)

ACENAPHTHENE 10 N ND ND ND ND
ACENAPHTHYLENE 10 ND ND ND ND ND
ANTHRACENE 10 ND ND ND ND ND
BENZD(a) ANTHRACENE 10 ND ND ND ND ND
BENZO(a) PYRENE 10 ND ND ND ND ND
3, 4-BENZOFLUGRANTHENE 10 ND ND ND ND
BENZO(ghi)PERYLENE 10 ND ND ND ND ND
BENZO (k) FLUORANTHENE 10 N ND ND ND ND

ND ND ND ND

BIS(2-CHL ORDETHOXY)METHANE 10 ND

s DY il

' 77T

ND = Not Detected
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REFORT OF ANALYSIS — PFPAGE 9
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377
DETECTION
BASE/NEUTRAL COMPOUNDS LIAITS D-91 D-92 I-59 I-66 D-8t
CONT'D {ug/1)  (ug/l)  (ug/l}  (ug/1)  {ug/l)  {ug/l)
BIS(2-CHLOROETHYL)ETHER 10 ND ND ND ND ND
BIS(2-CHLORDISOPROPYL)ETHER 10 ND ND ND ND ND
BIS(2-ETHYLHEXYL) PHTHALATE 10 ND ND ND ND ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND - ND ND ND
BUTYL BENIYL PHTHALATE 10 ND ND ND ND ND
2-CHLORONAPHTHALENE 10 ND ND ND ND ND
4-CHL OROPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 - ND ND ND ND ND
DIBENZO(a, h) ANTHRACENE 10 ND ND ND ND ND
1, 2-DICHLOROBENIENE 10 ND ND ND ND ND
1, 3-DICHLOROBENZENE 10 ND ND ND ND ND
1, 4-DICHL OROBENIENE 10 ND ND ND ND ND
3, 3" -DICHLOROBENZIDINE 20 ND ND ND ND ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND ND ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2, 4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLLENE 10 ND ND ND ND ND
DI-n-0CTYL PHTHALATE 10 ND ND ND ND ND
BENZO(b) FLUORANTHENE 10 ND ND ND ND ND
1, 2-DIPHENYLHYDRAZ INE 20 ND ND ND N ND
FLUORANTHENE 10 ND ND ND - ND ND
FLUQRENE 10 ND ND ND ND ND
HEXACHLOROBENZENE 10 ND ND ND ND ND
HEXACHLORCBUTADIENE 10 ND ND ND ND ND
HEXACHLOROCYCLOPENTADIENE 10 ND ND ND - ND ND
HEXACHLORCETHANE 10 ND ND ND ND ND
INDENO(1,2, 3-cd) PYRENE 10 ND ND ND ND ND
ISCPHORONE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND- ND ND
N-NITROSODI-n—PROPYLAMINE 10 ND ND ND ND ND
N-NITROSODIPHENYLAMINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND ND ND ND
1,2, 4-TRICHLOROBENZENE 10 ND ND ND ND ND
ND = Not Detected
PAGE 9 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE 10
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
RTTN: Ms. Mary Erio

3060-00377
BASE/NEUTRAL PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY  RECVRY RECVRY  RECVRY  RECVRY
NITROBENZENE-DS 30 ol 59 58 44
2-FLUOROBIPHENVL 35 60 73 71 48
TERPHENYL-D14 78 73 81 87 9
DETECTION
PESTICIDES LINITS D91 D-92 1-59 1-66 D-81
{ug/l) tug/l)  {ug/D)  lug/l)  {ug/l)  {ug/D)
RLDRIN 0.0018 M ND ND ND ND
ALPHA-BHC 0.0015 ND ND ND ND ND
BETA-BHC 0.0023 ND ND ND ND ND
BAMMA-BHC (LINDANE) 0.0013 ND ND ND ND ND
DELTA-BHC 0.06024 ND ND ND ND ND
CHLORDANE 0.0148 ND ND ND ND ND
4,4'-DDT 0.0028 ND ND ND ND ND
4, 4*-DDE 0.0013 ND ND ND ND ND
4,4'-0DD 0.0015 ND ND ND ND ND
DIELDRIN 0.0019 N ND ND ND ND
ALPHA-ENDOSULFAN 0.0027 ND ND ND ND ND
BETA-ENDOSULFAN 0.0017 ND ND ND ND ND
ENDOSULFAN SULFATE 0.0021 ND ND ND ND ND
ENDRIN 0.0022 ND ND ND ND ND
ENDRIN ALDEHYDE 0.0026 ND ND ND N ND
HEPTRCHLOR 0.0019 ND ND ND ND ND
HEPTACHLOR EPGXIDE 0.0019 N ND ND ND ND
PCB~1242 0.036 D ND ND ND ND
PCB~1254 0.013 ND ND ND ND ND
PEB~1221 0.133 ND ND ND ND ND
PCB-1232 0. 082 ND ND ND ND ND
PCB~1248 0.023 ND ND ND ND ND
PCB-1260 0.012 ND ND ND - ND ND
PCB-1016 0.034 ND ND ND ND ND
TOXAPHENE 0.437 ND ND ND ND ND
ND = Not Detected

PRGE 10 OF 19
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ENVIRODYNE
ENGINEERS
REFORT OF ANALYSIS — FAGE 11
CLIENT: BURNS AND McDONNELL REVISED 8/19/86
P.0. Box 173

Kansas City, Missouri 64141
ATIN: Ns. Mary Erio

3060-00377
DETECTION

ACID COMPOUNDS LIMITS S-82  5-84  D-85  D-87  D-88
fug/1)  (ug/1)  {ug/1)  {ug/l}  (uwg/l)  (ug/D)

2-CHLOROPHENOL 10 D ND ND ND ND
2, 4~DICHLOROPHENOL 10 ND ND ND ND
2, 4-DIMETHYLPHENOL 10 ND ND ND ND ND
4, 6~DINITRO~0~CRESOL 20 ND ND ND ND ND
2, 4-DINITROPHENOL 50 ND ND ND ND ND
2-NITROPHENOL 20 N ND ND ND ND
4-NITROPHENOL 50 ND ND ND ND ND
p~CHLORO-w—CRESOL 10 ND ND ND ND ND
PENTACHLORDPHENOL 10 ND ND ND ND ND
PHENOL 10 ND ND ND ND ND
2, 4, 6-TRICHLOROPHENOL 10 ND ND ND ND ND

PERCENT PERCENT PERCENT PERCENT PERCENT

SURROGATE COMPOUNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
2-F-PHENOL 2 35 30 8 30
PHENOL-D6 21 28 27 36 23
2, 4, 6-TRIBROMOPHENOL 3 43 38 )] k'

DETECTION
LINITS 5-82  5-84 D85  D-87  D-88
BASE/NEUTRAL COMPOUNDS o) fug/1) (ug/1)  (ug/1)  tug/l)  (ug/D

ACENAPHTHENE 10 ND ND ND ND ND
ACENAPHTHYLENE 10 ND ND ND ND ND
ANTHRACENE 10 ND ND ND ND ND
BENZ0(a) ANTHRACENE 10 ND ND ND ND ND
BENZO(a) PYRENE 10 ND ND ND ND ND
3, 4-BENIOFLUDRANTHENE 10 ND ND ND ND ND
BENZ0(ghi) PERYLENE 10 ND ND ND ND ND
BENZO (k) FLUORANTHENE 10 ND ND ND ND ND
BIS(2-CHLOROETHOXY) METHANE 10 ND ND ND ND ND

ND = Not Detected

PAEE 11 OF 19 9 g
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ENVIRODYNE
ENGINEERS
REFORT OF ANALYSIS — FAGE 12
CLIENT: BURNS AND McDONNELL '
P.0. Box 173

Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

306000377
DETECTION
BASE/NEUTRAL COMPOUNDS LIMITS s-82  s-84 D85  D-87  D-88
CONT'D {ug/1)  (ug/D)  {ug/1) (ug/1)  ({ug/l)  (ug/D)
BIS (2-CHLORDETHYL) ETHER 10 ND ND ND ND ND
BI5(2-CHLORDISOPROPYLIETHER 10 D ND ND ND ND
BIS(2-ETHYLHEXYL) PHTHALATE 10 ND ND ND ND ND
4-BROMDPHENYL PHENYL ETHER 10 ND ND ND D ND
BUTYL BENIYL PHTHALATE 10 N ND ND ND ND
2-CHLORONAPHTHALENE 10 ND ND ND ND ND
4-CHLOROPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND ND
_ DIBENZD(a,h) ANTHRACENE 10 ND ND ND ND ND
1,2-DICHLOROBENZENE 10 ND ND ND ND ND
1, 3-DICHLOROBENIENE 10 ND ND ND ND ND
1, 4-DICHLOROBENZENE 10 ND ND ND ND ND
3, 3'-DICHLORGBENZIDINE 20 ND ND ND ND ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND N ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2, 4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLUENE 10 N ND ND ND ND
DI-n-OCTYL PHTHALATE 10 ND ND ND ND ND
BENZO(b) FLUORANTHENE 10 ND ND ND ND ND
1, 2-DIPHENYLHYDRAZINE 20 N ND ND ND ND
FLUORANTHENE 10 ND ND ND ND ND
FLUORENE 10 ND ND ND . ND ND
HEXRCHLOROBENZENE 10 ND ND ND ND ND
HEXACHLOROBUTADIENE 10 ND ND ND ND ND
HEXACHLORCCYCLOPENTADIENE 10 ND ND ND ND ND
HEXACHLORCETHANE 10 ND ND ND ND ND
INDENO(1, 2, 3-cd) PYRENE 10 ND ND ND ND ND
ISOPHORONE 10 ND ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND ND ‘ND
N-NITROSODI-n-PROPYLAMINE 10 ND ND ND ND ND
N-NITROSODIPHENYLAMINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND ND ND ND
1,2, 4-TRICHLOROBENZENE 10 ND ND ND ND ND

ND = Not Detected

PRGE 12 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — PFPAGE 13
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

3060-00377
BASE/NEUTRAL PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY  RECVRY RECVRY  RECVRY  RECVRY
NITROBENZENE-DS I 72 39 73 84
2-FLUOROBIPHENYL 3 [K] ) n a7
TERPHENYL-D14 % g .9 R 9
DETECTICN
PESTICIDES LINITS  5-82 5-84 D-85 b-87 D-88
fug/1)  (ug/1)  (ug/1)  {ug/1)  (ug/l)  (ug/l)
ALDRIN 0.0018 MND ND ND ND ND
ALPHA-BHC 0.0013 MND ND ND ND ND
BETA-BHC 0.0023 ND ND ND ND ND
BAMMA-BHC (LINDANE) 0.0019 MO ND ND ND ND
DELTA-BHC 0.0024 ND ND ND ND ND
CHLORDANE 0.0148 ND ND ND ND ND
4,4'-DDT 0.0028 ND ND ND ND ND
4,4'-DDE 0.0015 ND ND ND ND ND
4,4'-DDD 0.0015 ND ND ND ND ND
DIELDRIN 0.0019 ND ND ND ND ND
ALPHA-ENDOSULFAN 0. 0027 ND ND ND ND ND
BETA-ENDOSULFAN 0.0017 ND ND ND ND ND
ENDOSULFAN SULFATE 0.0021 ND ND ND ND ND
ENDRIN 0.0022 ND ND ND N ND
ENDRIN ALDEHYDE 0.0026 ND ND ND ND ND
HEPTRCHLOR 0.0013 N ND ND ND ND
HEPTACHLOR EPOXIDE 0.0019 ND ND ND ND ND
PCB-1242 0.036 ND ND ND ND ND
PCB-1254 0.013 ND ND ND ND ND
PCB-1221 0.133 ND ND ND ND ND
PCB-1232 0.062 ND ND ND ND ND
PCB-1248 0.023 ND ND ND ND ND
PCB-1260 0.012 ND ND ND ND ND
PCB-1016 0.034 ND ND ND ND ND
TOXRPHENE 0.437 ND ND ND ND ND
ND = Not Detected
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ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE 14
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATIN: Ms. Mary Erio

3060-00377
DETECTICN
ACID COMPOUNDS LIMITS D-93 D-34 199 L.BK L.BK
{ug/D)  (ug/1)  (ug/l) (ug/1)  (ug/1)  (ug/l)
2-CHLOROPHENOL 10 ND ND ND ND ND
2, 4-DICHLOROPHENOL 10 ND ND ND ND ND
2, 4-DIMETHYLPHENOL 10 ND ND ND ND ND
4, 6~DINITRO-o~CRESCL 20 ND ND - ND ND ND
2, 4-DINITROPHENGL 30 ND ND ND ND ND
2-NITROPHENOL 20 ND ND ND ND ND
4-NITROPHENOL 30 ND ND ND ND ND
p—CHLORG-w—CRESOL 10 ND ND ND ND ND
PENTACHLORCPHENGL 10 ND ND ND ND ND
PHENGL 10 ND ND ND ND ND
2,4, 6-TRICHLOROPHENOL 10 ND ND ND ND ND
~ PERCENT PERCENT PERCENT PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY RECVRY RECVRY RECVRY  RECVRY
2~F-PHENOL 83 43 59 61 36
PHENOL-D6 53 39 L1) 50 45
2,4, 6-TRIBROMOPHENOL % 87 R 93 3
DETECTION

LIMITS D93 D94 D95 LB L.BX
BASE/NEUTRAL COMPOUNDS wg/1)  (ug/l) g/ lug/1) (ug/1) fug/1)

ACENAPHTHENE 10 ND ND ND N ND
ACENAPHTHYLENE 10 ND ND ND ) ND
ANTHRACENE 10 ND ND ND ND ND
BENZ0(a) ANTHRACENE 10 ND ND ND ND ND
BENZO(a) PYRENE 10 ND ND ND ND ND
3, 4-BENIOFLUGRANTHENE 10 ND ND ND ND ND
BENZO(ghi ) PERVLENE 10 ND ND ND ND ND
BENZO (k) FLUGRANTHENE 10 ND ND ND ND ND
BIS(2-CHLORGETHOXY) METHANE 10 D ND ND ND ND
ND = Not Detected
PABE 14 OF 19




ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FAGE 15
CLIENT: BURNS AND McDONNELL
P.D. Box 173
Kansas City, Missouri 6414}
ATTN: Ms, Mary Erio

3060-00377
DETECTION
BASE/NEUTRAL COMPOLNDS LIMITS  D-93 D-94 D-95 L.BLK. L.BLK
CONT'D (ug/1)  (ug/1)  fug/1)  (ug/l)  (ug/l)  (ug/l}

BIS (2-CHLOROETHYL)ETHER 10 ND ND ND ND ND
BIS(2-CHLOROISOPROPYL)ETHER 10 ND ND ND ND ND
BIS (2-ETHYLHEXYL) PHTHALATE 10 ND ND ND ND ND
4-BROMOPHENYL PHENYL ETHER 10 ND ND ND - ND ND
BUTYL BENZYL PHTHALATE 10 ND ND ND ND ND
2-CHL ORONAPHTHALENE 10 ND ND ND ND ND
4-CHLORCPHENYL PHENYL ETHER 10 ND ND ND ND ND
CHRYSENE 10 ND ND ND ND ND
DIBENZO(a, h)ANTHRACENE 10 ND ND ND ND ND
1, 2-DICHLOROBENZENE 10 ND ND ND ND ND
1, 3-DICHLOROBENZENE 10 ND ND ND ND ND
1, 4-DICHLOROBENZENE 10 ND ND ND ND ND
3,3'-DICHLOROBENZIDINE 20 ND ND ND ND ND
DIETHYL PHTHALATE 10 ND ND ND ND ND
DIMETHYL PHTHALATE 10 ND ND ND ND ND
DI-n-BUTYL PHTHALATE 10 ND ND ND ND ND
2, 4-DINITROTOLUENE 10 ND ND ND ND ND
2, 6-DINITROTOLUENE 10 ND ND ND ND ND
DI-n-OCTYL PHTHALATE 10 ND ND ND ND ND
BENZ0 (b) FLUBRANTHENE 10 ND ND ND ND ND
1,2-DIPHENYLHYDRAZINE 20 ND ND ND ND ND
FLUGRANTHENE 10 ND ND ND ND ND
FLUORENE 10 ND ND ND ND ND
HEXACHLOROBENZENE 10 ND ND ND ND ND
HEXACH OROBUTADIENE 10 ND ND ND ND ND
HEXACHLORCCYCLOPENTADIENE 10 ND ND ND \D ND
HEXACHLOROETHANE 10 ND ND ND ND ND
INDENO(1,2, 3-cd) PYRENE 10 ND ND ND ND ND
ISOPHORONE 10 D ND ND ND ND
NAPHTHALENE 10 ND ND ND ND ND
NITROBENZENE 10 ND ND ND ND ND
N-NITROSODI-n-PROPYLAMINE 10 ND ND ND ND ND
N-NITROSODIPHENYLAMINE 10 ND ND ND ND ND
PHENANTHRENE 10 ND ND ND ND ND
PYRENE 10 ND ND ND ND ND
1,2, 4~-TRICHLOROBENZENE 10 ND ND ND ND ND

ND = Not Detected
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ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS — FRPAGE 16
CLIENT: BURNS AND McDONNELL
P.0. Box 173
Kansas City, Missouri 64141
ATTN: Ms, Mary Erio

3060~00377
BASE/NEUTRAL PERCENT PERCENT PERCENT PERCENT PERCENT
SURRGGATE COMPOUNDS RECVRY  RECVRY RECVRY RECVRY  RECVRY
NITROBENZENE-D3 n 2! 54 68 3
2-FLUCROBIPHENYL 85 76 &0 73 g0
TERPHENYL-D14 92 90 81 85 79
DETECTION
PESTICIDES LIMITS D-93 D-9% D95  L.BLK. L.BLK.
fug/D)  (ug/D)  tug/l)  tug/l) (ug/D) lug/D)
ALDRIN 0.0018 ND ND ND ND ND
ALPHA-BHC 0.0015 ND ND ND ND ND
BETA-BHC 0.0023 ND ND ND ND ND
GAMMA-BHC (LINDANE) 0.0019 ND ND ND ND ND
DELTA-BHC 0.0024 ND ND ND ND ND
CHLORDANE 0.0148 ND ND ND ND ND
4,4'-DDT 0.0028 ND ND ND ND ND
4,4'-DDE 0.0013 ND ND ND ND ND
4,4'-DDD 0.0013 MD ND ND ND ND
DIELDRIN 0.0013 ND ND ND ND ND
ALPHA-ENDOSULFAN 0,0027 WD ND ND ND ND
BETA-ENDOSULFAN 0.0017 ND ND ND ND ND
ENDOSULFAN SLLFRTE 0,002 ND ND ND ND ND
ENDRIN 0.0022 ND ND ND ND ND
ENDRIN ALDEHYDE 0.0026 ND ND ND ND ND
HEPTACHLOR 0.0013 ND ND ND ND ND
HEPTACHLOR EFOXIDE 0.0013 ND ND ND ND ND
PCB-1242 0,036 ND ND ND ND ND
PCB-1254 0.013 ND ND ND ND ND
PCB-1221 0.133 ND ND ND ND ND
PCB-1232 0.082 ND ND ND ND ND
PCB-1248 0.023 ND ND ND ND ND
PCB-1260 0,012 ND ND ND ND ND
PCB-1016 0.034 ND ND ~ND ND ND
TDXAPHENE 0.537 ND ND ND ND ND

ND = Not Detected

PAGE 16 OF 13
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ENVIRODYNE
ENGINEERS

REFORT OF ANALYSIS —

CLIENT: BURNS AND McDONNELL
P.0. Box 173

FAGE 17

Kansas City, Missouri 64141
ATIN: Ms, Mary Erio
3060-00377
GROUNGWATER TOTAL TOTAL
SAMPLE CYANIDE PHENOLS
{ug/1) {mg/1)
=======3 e e
§-51 ] { 0.002
5-80 {5 { 0,002
D-a3 {3 { 0.002
D-89 (5 { 0,002
D-%0 7 { 0,002
D-91 (35 { 0,002
D% {35 { 0,002
I-59 (5 { 0,002
166 {3 { 0,002
D-81 {5 { 0,002
s-82 (S { 0,002
S-84 {5 { 0,002
D-85 {5 { 0.002
D-87 {S { 0,002
D-88 {3 ( 0,002
p-93 (5 ( 0.002
D-94 {35 { 0.002
D-95 {5 { 0.002
PAGE 17 OF 19




ENVIRODYNE
ENGINEERS

REPORT OF ANALYSIS - FRGE 18
CLIENT: SURNS AND McDONNELL REVISED JULY 31,:386
P.0. Box 173
Kansas City, Missouri €4141
ATTN: Ms. Mary Erio

3060~00377

GROUNGWATER

SAMPLE Sb As Be Cd Cr Cu Ph

img/1)  img/1)  {mg/1)  (mg/1)  img/l)  mg/))  img/))

S-51 0.017 (0.0602 ¢0.001 (0.001 (0.004 (0.004 (0,05
5-30 - 0.623 (0,002 (0,000 (0,001 (9,004 0,005 (0,009
D-83 0,034 (0,002 (0,001 (0.001 (0.006 0,004 (0,005
D-83 0.026 - (0,002 (0.001 (0,001 (0,004 (0,004 ¢ 0.0065
D-9%0 0.008 (0,002 (0.001 (90,001 (0.004 0,007 {0,005
D91 0.026 0.004 (0.001 (0,001 (0.004 9,01 0.013
0-92 C.020 (0,002 (0.001 {0.001 (0.006 0,009 (0.003
I-59 0,035 (0,002 (0.001 (0,008 (0,004 0,011 (0,005
1-66 0,013 (0.002 (0.001 (0,001 (090.004 0,003 (0,005
o8t 0.03% (0.002 ¢0.001 (0.001 (0.0086 0,008 (0003
5-82 0.040 (0,002 (9,001 (0,001 (0,000 0,04 { 0,005
S-84 0.024 0.009 (0,001 0.001 <(0.004 0,01 { 0.005
b-83 0.023 0.008 (0.001 (0,001 ¢0.004 0,003 (0.003
D-87 0,021 (90.002 (0.000 (0,008 (0.004 0,011 ¢ 0,005
D-88 0.041  0.009 (0.001 (0,000 (0.0084 0,007 ({0.003
D-93 0.116 (0,002 (0,001 (0,001 (0,004 0,01 { 0.005
D-9 0.022 (0,002 (0.001 (0.001 (0.004 0,006 0,007 -
D~-35 0.01  0.006 (0,000 (0.001 (0.008 0,004 (0.005

Sb = Antimony; As = Arsenic; Be = Beryllium; Cd = Cadmiumy Cr = Chromium
Cu = Copper; Pb = Lead
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ENVIRODYNE
ENGINEERS

LIENT:

REPORT OF ANALYSIS - PAGE 19
BURNS AND McDONNELL

P.0. Box 173

Kansas City, Missouri 64141
ATTN: Ms. Mary Erio

REVISED JULY 31,1386

30€0-C0377

GROUNGWATER

SAMPLE Hy Ni Se Ag Tl In

(ug/1)  (mg/1}  (mo/1)  (mg/l)  (mo/1)  (mg/1)

5-31 (0.2 (0,004 (0,002 0,002 0,005 2
5-80 (0.2 (0,004 (0,002 0.004 0,010 0.0
0-83 (0.2 0,011 (0,002 0,005 0.013 0,02
D-89 (0.2 0,007 (0,002 0,004 0.010 0,04
L-30 (0.2 0,007 (0.002 (0.002 0.005 (0.002
D-91 {0.2 0.026 (0.002 0,004 0.0093 (.02
D-%2 (0,2 0.019 (0.002 0,007 0.015 0.02
I-59 {0.2 0.02 (0,002 0.007 0,019 0.01
1-66 (0.2 (0,004 (0,002 0,03 0003 001
D-81 (0.2 0.006 (0.002 0,005 0.012 0.02
s-82 (0.2 0.082 (0.002 0,006 0016 0.03
S-84 (0.2 0.008 (0,002 0,004 0,007 0,03
D-83 (0.2 0.013 {0,002 0.005 0.003 0,01
D-87 {0.2 0.015 (0,002 0,006 0,013 0,01
0-88 {02 0.0l (0,002 0.003 0,009 0.04
D-93 (0.2 0.012 (0.002 0.004 0,027 (0.002
D-9% {0.2 (0,004 (0,002 0,003 0.008 0,01
D-95 (0.2 0.004 (0.002 0.003 0.07

0,008

Hg = Mercury; Ni = Nickelj Se = Selenium; Ag = Silver; Tl = Thallium

In = linc

Attachment 1 "STANDARD CLAUSES® is included herein by reference.

Uf ot

" AFPROVED:
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ENV'RODYNE 12161 Lackland Road,
ENGINEERS St.ﬂLouis, Missouri 63146
(314) 434-6960
REFORT OF ANALYSIS
CLIENT: BURNS AND McDONNELL REFORT DATE: August 22,1386
P.0. Box 173 SAMPLE ANALYZED: Lab Rlark data fros acid
Kansas City, Missouri 64141 extractable organics reruns.
ATTN: Ms. Mary Erio
DATE RECEIVED: N/A
PROJ. #: 3060-00377 METHODS USED: N/f
P.0. %:
DETECTION LAB LAB
ACID COMPOUNDS LIMITS  BLANK  BLANK
{ug/1)  {ug/1)  tug/])
2-CHLORCPHENOL 10 ND ND
2, 4~DICHLOROPHENOL 10 ND ND
2, 4-DIMETHYLPHENDL 10 ND ND
4, 6-DINITRO-o~CRESOL 20 ND ND
2, 4-DINITROPHENOL 50 ND ND
2-NITROPHENGL 20 ND ND
4-NITROPHENTL 50 ND ND
p~CHLORO-m~CRESOL 10 ND ND
PENTACHLOROPHENGL 10 ND ND
PHENOL - 10 ND ND
2, 4, 6-TRICHLOROPHENGCL 10 ND ND
PERCENT PERCENT
SURROGATE COMPOUNDS RECVRY  RECVRY
2-F-PHENOL 3 41
PHENOL-D6 26 33
2, 4, 6-TRIBROMOPHENDL 25 30

The lab blank data from the orininal acid/base-neutral analyses can be found
on pages 14, 15, and 16 of our July 8,1386 report to you.

PAGE 1 OF 1




ATTACHMENT I - STANDARD CLAUSES
ENVIRDODYNE ENGINEERS, INC.

CLIENT: BURNS AND McDONNELL REPORT DATE: JULy 8,13986

The testing services provided herein have been performed, findings obtained,
and reports prepared in accordance with gererally accepted testing laboratory
principles and practices. This warrenty is in lieu of all other warrenties,
either expressed or implied.

These tests were conducted in accordance with the standards and procedures
specified. Interpretations of the results should take into account that
there is a generally recognized and accepted degree of error associated with
these and all laboratory analytical tests,

These analyses have been made (tests performed) and report prepared based
upon the specific sample({s) provided to us by the client or his/her
representative for testing, We assume no responsiblity for variations in
quality, coaposition, appearance, performance, etec. or any other feature of
similar subject matter produced, manufactured, fabricated, etc. by persons
or under conditions over which we have no control.

Samples will not be held by the laboratory for more than 60 days after the
date of receipt. Any extension of this time must be evidenced by written
agreevent between the laboratory and the client.

This REPORT OF ANALYSIS is furnished in strict confidence for the exclusive
use of the client and his/her representatives, and no distribution of all
or part of the report chall be made to third parties without the prior
written approval of Envirodyre Engineers, Inc. (EEI),
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@R Oak Ridge

] Associated Post Office Box 117
é\ Universities Oak Ridge. Tennessee 37831-0117

May 27, 1986

Dr. Germain LaRoche
Uranium Fuel Licensing Branch

Division of Fuel Cycle and Material Safety

U.S5. Nuclear Regulatory Commission
Washington, D.C., 20555

NMarpower Education.
Resaszarch. and Traiming
D 8¢ )

\WKE Cops
RECEIVED

PRESIDENT

Subject: GROSS ALPHA AND GROSS BETA RESULTS ~ WEST LAKE LANDFILL WELLS

‘Dear Dr. LaRoche:

Enclosed are the results of our gross alpha and gross beta analyses,
performed on 32 well water samples, collected May 7 and 8 at the West Lake

Landfill site near St. Charles, Missouri.

As can be noted, many of the samples
exceed the 5 pCi/l gross alpha level requiring isotopic analyses.

Therefore,

analyses for Ra-226, Ra-228, isotopic uranium, and isotopic thorium have been
initiated; results of these analyses will be available in about 3 weeks.

If you have any questions, please contact me at FTS 626-3305.

Sincerely,

e

ames D. Berger
Program Manager

Radiological Site Assessment Program

JDB/clt

cc: W, Crow - NMSS

S. Banerji - University of Missouri (Columbia)

Enclosures



GROSS ALPHA AND GROSS BETA CONCENTRATIONS

MAY 7-8, 1986
WEST LAKE LANDFILL

ST. LOUIS, MISSOURI

IN WELL WATER SAMPLES:

Radioactivity Concentrations (pCi/l)

Depth To
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ABSTRACT

This report presents the results of a radiological
survey of the West Lake Landfill, St. Louis County,
Missouri, .performed by Radiation Management Corporation
during the spring and summer of 198l. Measurements were
made to determine external radiation levels, concentrations
of airborne contaminants and the identity and concentrations
of subsurface deposits. Results indicate that large volumes
of uranium ore residues, probably originating from the
Hazelwood, Missouri, Latty Avenue site, have been buried at
the West Lake Landfill. Two areas of contamination,
covering more than 15 acres and located at depths of up to
20 feet below the present surface, have been identified.

There is no indication that significant quantities of

contaminants are moving off-site at this time.
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In August 1986, Radiation Management Corporation (RMC),
under contract to the U. S. Nuclear Regulatory Commission
(NRC), performed radiological evaluations of four burial
grounds(1]. Thée first of these sites selected for
evaluation was the West Lake Landfill in St. Louis County,
Missouri. An initial site visit was completed in August
1980, and a preliminary radiological survey was completed
in November 1980. The detailed radiological evaluation was

performed in the spring and summer of 198l.

The purpose of this survey was to clearly define the
radiological conditions of the West Lake Landfill site. The
results of this survey should be sufficient to allow an
engineering evaluation to be performed to determine whether

remedial actions should and can be taken.

The methods used to evaluate this site include the
following:

1) measurement of external gamma exposure
rates 1 meter above the surfaces and
beta-gamma count rates 1 cm above
surfaces;

2) measurement of radionuclide concentrations
in surface soils;

J) measurement of radionuclide concentrations
in subsurface deposits;

4) measurement of gross activity and



radionuclide concentrations in surface and
subsurface water samples;

5) measurement of radon flux emanating from
surfaces;

6) measurement of airborne radioactivity; and

7) 'measurement of gross activity in

vegetation.

These measurements were performed on-site using two
mobile facilities designed by RMC. A small number of
samples were returned to the RMC radiological 1laboratories
in Philadelphia for analysis for nuclides which could not be
detected in the field, and for quality assurance checks on
the field measurements. A set of reference background
measurements were made at three locations in the St. Louis
area, near West Lake Landfill. In addition, a series of
non-radiological measurements were performed to identify
the possible presence of toxic or hazardous agents known or

believed to have been buried at this landfill.



II. SITE CHARACTFRISTICS

The West Lake Landfill is located on St. Charles Rock
Road just west of the Taussig Road intersection in
Bridgeton, Missouri. The site is about one (1) mile
northwest of Route 270 and approximately 1-1/2 miles east of
the Missouri River. It is located in a combined
rural-industrial area, and is bounded on three sides by farm
land and on the fourth by St. Charles Rock Road, beyond
which are 1located several <commercial and industrial
establishments. The nearest residential area is a trailer

park located about 3/4 of a mile southeast of the landfill.

The site is approximately 200 acres and consists of a
quarry, stone and limestone processing and storage areas,
and several active and inactive landfills (Figure 1), which
are open to the public during normal working hohrs. West
Lake Landfill keeps track of entries for the purpose of
assessing fees for disposal; however, access is not
controlled for other reasons. Users are prohibited from

disposing of hazardous materials at this site by current

Missouri state law,.

Studies indicate the 1landfill is on the alluvial
floodplain of the Missouri River, This fact prompted
the Missouri Geological Survey, in 1973, to propose
classification of the site as hazardous under the then
existing operating procedures. In addition, samples from

perimeter monitoring wells taken in 1977 and 1978
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indicated some movement of leachate into monitoring wells,
based on chemcial (not radiological) anal?ses. However,
recent studies by the Department of Natural Resources
indicate little or no surface or sub-surface movement of
materials from the site[2]. Leachate from the active
sanitary landfill is collectéd and treated on-site. At
this time there is no evidence of significant ground water
contamination; however, geological reports indicate a

potential for such problems.

In May 1976, the §St. Louis Post-Dispatch(3]) printed a
story alleging that radioactive material had been
erroneously dumped in the West Lake Landfill in 1973. The
source of this material was identified as the Cotter

Corporation, Hazelwood, Missouri, Latty Avenue Site.

An NRC investigation conducted by Region III in 1976
(4] concluded that about 7 tons of U308, contained in 8700
tons of leached barium sulfate residues, had been mixed with
about 39,000 tons of soil at Latty Avenue and the entire
volume disposed of at the West Lake Landfill. The earlier
study by the Post- Dispatch (1976) claimed only 9000 tons

(présumably the leached barium sulfate residues) had been

-buried, and that the remaining material had not been

disposed of at West Lake. The Post-Dispatch alleged that
the contractor hauling the dirt had admitted falsifying
invoices for about 40,000 tons of soil. Discussions with
site personnel indicated that a large quantity of soil from

Latty Avenue had indeed been dumped at West Lake, although
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the exact amount was unknown.

A fly-over radiological survey (ARMS flight), performed
for the NRC in 1978, showed external radiation levels as
high as 100 uR/hr in the area indicated by West Lake
personnel as containing the Latty Avenue material. 1In
addition, this survey revealed another possibly contaminated

zone in a fill area previously believed to be "clean".

Figure 2 shows the results of the 1978 aerial survey.
The area in the southeast £fill was believed to contain
Latty Avenue material, while that on the northeast boundary

was previously unidentified.

In addition to radioactive material, it is known that
hazardous chemical wastes have been disposed of at this
landfill. Since disposal was unregulated prior to 1973,
little is known about the actual materials preéent. However,
it is believed that aside from normal landfill materials,

there are chemical industrial wastes in the landfill.

Among the chemical wastes believed to be present are:

waste ink halogenated intermediates
pigments aromatics

oily sludges oils

esters wastewater sludges
alcohols heavy metals

insecticides herbicides




l
III. RADIOLOGICAL SURVEY METHODS

(A} Measurement of External Radiation Levels

The two areas of contamination were gridded and
surveyed for both gamma radiation levels at one meter above

the surface, and beta-gamma levels at the ground surface.

The basic pattern at each contaminated area was survey
blocks defined by a 10 meter grid system. External gamma
levels at one meter were recorded at each grid point (i.e.
at each intersection of two grid lines). 1Initially, precise
exposure rate measurements at a few specially selected grid
points were made with a sensitive Tissue Equivalent
Ionization Chamber System (described in Appendix I). At the
same time, NaI scintillation detector (described in Appendix
I) measurements were made and a conversion factor for the
Nal count rate versus uR/hr established (See Figure I-3).
Once this factor was confirmed, the scintillation detector
was used for all grid measurements at relatively low
exposure rates. For the few higher rates encountered, a

Geiger-Mueller portable survey instrument was used.

At each grid point, an end window G-M tube (described
in Appendix 1I) was used for surface measurements. An open
and closed window reading was made at 1 cm, and the ratio of
the two used to indicate the presence or absence of surface

contamination.



(B) Measurement of Surface Radioactivity

Based on the external surface measurements, surface
soil samples were <collected for analysis from both
contaminated areas. These samples were collected from
locations on-site where surface deposits were indicated, as
well as. locations where the drainage characteristics
indicated the possibility that radioactive materials may
have been <carried or washed away from original burial
locations. The scils were dried, ground and sealed in 500 ml
aluminum cans for counting on the intrinsic germanium (IG)

gamma ray spectroscopy system (described in Appendix I).

Vegetation on-site consisted only of grass and common
weeds. Off-site, <crops are grown on farm land immediately
north and west of the site. Since the possibility of
contamination exists here, crop samples were collected where
indicated by surface measurements, These samples were

dried, crushed and counted as described above.
(C) Measurements of Subsurface Radiocactivity

Since it was known that most, or all, of the
radioactive materials at the West Lake Landfill have been
buried, extensive subsurface monitoring and sampling was
required. The purpose of this activity was to determine the

depth and lateral extent of subsurface contamination.

A series of holes through and Dbordering the
contaminated deposits were drilled and lined with 4-inch PVC
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casing. Each hole was then scanned with a 2" by 2" NaI(Tl)

scintillation detector and rate meter system.

Representative holes were then logged using an in situ
gamma  measurement system consisting of an intrinsic
germanium (IG) detector coupled to a multichannel analyzer
(described in Appendix I). Field analyses were then made,
both qualitatively and quantitatively,_ thereby eliminating
time consuming laboratory analyses and expensive core
sampling of each hole. Measurement intervals ranged from 6"
to 24", depending upon factors such as hole depth and
activity. An occasional core sample was taken to verify the
in =ity measurements and to confirm the presence or absence

of non-gamma emitting nuclides such as Th-230.
(D) Measurement of Radioactivity in Water

Whenever possible, water samples were taken from the
bore holes and two off-site monitoring wells. Samples were
also taken from standing water, run off water, and leachate
liquids. Samples were filtered, evaporated and counted for
gross activity, or were filtered and sealed in Marinelli

beakers for gamma spectroscopic analysis,
(E) Measurement of Airborne Radioactivity

Measurements were made to determine if the material

buried on-site is a source of airborne radiocactivity. The

isotopes of concern are Ra-226, Ra-224 and/or Ra-223, which
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émanation of radon from the soil, and movement of radon and

daughters off-site.

These measurements may be used to determine Rn flux
emanation as a source term for off-site dose calculations,
or as an indication of the presence of radium at or below
the surface. Additional on-site Rn daughter measurements

were made to perform working level (WL) determinations.

Radon flux measurements which are to be related to
off-site dose calculations were of no value for Rn-219, due
to its very short (4 sec) half-life. Therefore, only its
long-lived daughters are of concern for off-site exposures.
In addition, if the parent (Ra-223) 1is not within a few
millimeters of the surface, Rn-219 is not likely to emanate

into the atmosphere [5].

Due to these considerations, only Rn-222 and Rn-220
fluxes were measured. The principal measurement technique
was collection of a filtered gas sample from an accumulator
and subsequent counting in a radon gas analyzer (described
in Appendix 1). Sequential alpha counting, starting
immediately after sampling, allowed separation of Rn-222
from Rn-220 (if present). Repetitive samples were taken
from several locations during the survey period in an effort
to evaluate the effect of f£fluctuations between individual
measurements, due to varying meteorological and soil
conditions. A second method using charcoal canisters was
also employed as a check on the accumulator technique.

9



The presence of Rn-219 was determined by detection of

its daughters deposited on high volume particulate sample
filtefs, using gamma spectroscopy. Total Rn daughter levels
were also estimated by grosé alpha activity on particulate
filters. From this, a total working level (WL)

determination was made.



IV. SURVEY RESULTS

(A) External Radiation Levels

Two areas of elevated external radiation levelé have
been identified by this survey. Figure 3 shows the two
areas as they existed in November, 1980, at the time of the
preliminary RMC site survey. As can be seen, both areas
contained locations where levels exceeded 100 uR/hr at 1
meter, and in Area 2, gamma levels as high as 3-4 mR/hr were
detected. The total areas exceeding 20 uR/hr were about 3

acres in Area 1 and 9 acres in Area 2.

External gamma levels measured in May and July of 1981
are shown in Fiqure 4. These 1levels had decreased
significantly, especially in Area 1, due to continuing
activities at the 1landfill. In both cases, contaminated
areas were covered with additional f£ill material. RMC
estimates that about 4 feet of sanitary fill was added to
the entire area denoted as Area 1, and that an equal amount
of construction f£ill was added to most of Area 2. As a
result, only a small region of a few hundred square meters

in Area 1 exceeds 20 uR/hr. In Area 2, the total area

' exceeding 20 uR/hr decreased by about 10%, and the highest

levels are now about 1600 uR/hr, near the Shuman building.

Both areas were marked off in a 10 m by 10 m grid, based
on a north-south 1line erected from a boundary marker, as

laid out by a surveying team, as a reference line. Grid

11



designations are shown in Figures 5 and 6. At each grid

point, external gamma levels at 1 m, and beta~gamma count

rates at 1 cm, were measured. Results of these measurements

are given in Tables 1 and 2.

Beta-gamma measurements at 1 cm from the surface are
given in «count rates, rather than dose rates, due to the
difficulty in measuring beta dose rates accurately with end
window G-M tubes. Large differences between open- and
closed-window readings indicate the poséibility of surface

contamination. Little surface contamination was found in

Area 1, as would be expected due to fresh 1land fill cover

over nearly the entire area.

Several isolated spots of surface contamination in Area
2 were indicated by beta-gamma measurements, and later
confirmed by surface soil sampling. These spots are
generally located near the northwest edge of Area 2, which
includes the berm that bounds the landfill at that point.
Some erosion and run-off is evident along the top of the
fill, apparently uncovering deposits of radicactive material
in the process. Thus far, fresh construction £ill has not

been added here, due to the inaccessibility of these spots.

A second region of surface contamination is found just
north of the Shuman building. It is not clear why material
appears on the surface here, except that it is possible that

some digging or excavation has occurred here in the past.



(B) Surface Soil Analyses

A total of 61 surface soil samples were gathered and
analyzed on-site for gamma activity. Samples were normally
stored 10 to 14 days to allow ingrowth of radium daughters.
Concentrations of U-238, Ra-226 (from PB-214 and Bi-214),
Ra=-223, Pb-211 and Pb-212 were determined for each sample.
Locations of surface soil samples are shown in figures 7 and

8, and the results in Table 3.

In all soil samples nothing other than wuranium and/or
thorium decay chain nuclides and K-40 was detected. Off-site

background samples were on the order of 2 pCi/g for Ra-226.

On-site samples ranged from about 1 to 21,000 pCi/g Ra-226,

and from less than 10 to 2,100 pCi/g U-238. 1In those cases
where elevated levels of Ra-226 were detected, the
concentrations of U-238 were generally anywhere from a
factor of 2 to 10 1lower. In cases of elevated sample
activity, daughter products of both U-238 and U-235 were

found.

In general, surface activity was limited to Area 2, as
indicated by the surface beta-gamma measurements. Only two
small regions in Area 1 showed contamination, both- located

near the access road across from the site offices.

In addition to on-site gamma analyses, a set of 12
samples were submitted to the RMC radiochemical laboratories

for thorium and uranium radiochemical determinations. The



results of these measurements are shown.in Ta:zls 4, They

show that all samples contain high levels of T:z-130, The
ratio of Th-230 to Ra-226 (Bi-214) is abo:: 20, which
indicates an "enrichment” of thorium in these resz:dues, as

discussed in Section V.
(C) Subsurface Soil Analysis

Subsurface contamination was assessed L+ extensive
"logging” of holes drilled through the landfill z: locations
known or thought to contain radioactive materials. Several
holes were drilled in arceas known to%contain cor.zzaination,
then additional holes were drilled outward in all Zirections
until no further contamination was encountered. = total of
43 holes were drilled, (11 in Area 1 and 32 irn Area 2),
including 2 off-site water monitoring wells. All -oles were
drilled with a 6-inch auger and 1lined with 4-inch PVC
casing. The 1location of these auger holes I: shown in

Figures 9 and 10.

Each hole was scanned with a 2-inch by 2-inc- NaI(Tl)
detector and rate meter system for an initial inéication of
the location of subsurface contamination. Bases on the
initial scans, certain holes were selected for detailed
gamma logging using the IG detector and MCA. A total of 19

holes were logged in this manner.

The results of the Nal{(Tl) counts and IG analyses are

shown in Table 5. Concentrations of Bi~214, as determined



by the IG system, ranged from less than 1 to 19,000 pCi/g.
For those holes where both NaI(Tl) and IG counts were made,
a good correlation between gross NaI(Tl) counts and Ra-226
concentrations, as determined by in situ analysis of the
daughter Bi-214 by the IG system, was found. Figure 1l is a
plot of NaI(Tl) count rate versus IG determination of
Ra-226, and shows a nearly linear relationship between the

two at concentrations near the action <c¢riteria., The

- conclusion is that the NaI(Tl) data is a good estimation of

the Ra-226 concentration in soil, so 1long as the
radionuclide mix is reasonably constant. In the case of

West Lake Landfill, this has been shown to be the case.

It was determined that the subsurface deposits extended
beyond areas where surface radiation measurements exceeded
action criteria. Fiqures 12 and 13 show the approximate
area of subsurface contamination versus the area of elevated
surface radiation levels. The total difference in areas |is

on the order of 5 acres.

The variations of contamination with depth are shown in
Figure 14. As can be seen, the surface elevations vary by
about 20 feet, with the highest elevations at 1locations of
fresh £ill. Contamination (> 5 pCi/g Ra-226) is found to
extend from the surface, in several areas, to a depth of
about 20 feet below surface, in two cases. 1In general, the
subsurface contamination appears to be a continuous single

layer, ranging from ¢two to fifteen feet thick, located
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between elevations of 455 feet and 480 feet and covering

16 acres total area.

'In Figures 15-19, ‘representations of the subsurface
deposits are provided based on auger hole measurements.
These representations are consistent with the operating
history of the site, which suggests that the contaminated
material was moved onto the site within a few days; time,
and spread as cover over fill material. Thus, one would
expect a fairly continuous,. thin layer of contamination, as

indicated by survey results. .
(D) Water Analyses

A total of 37 water samples were taken during this
survey, 4 in the fall of 1980, and the remainder in the
spring and summer of 198l1. Results of water analyses are

shown in Table 6.

None of the sample alpha activities exceeded the MPC for
Ra-226 (the most restrictive nuclide present) in water for
unrestricted areas. Only one sample exceeded the EPA gross
alpha activity quidelines for drinking water and that was a
sample of standing water near the Shuman building.- Several
samples, including all the leachate treatment plant samples,
exceeded the EPA gross beta drinking water standards.
Subsequent isotopic analyses indicated that all the beta
activity can be attributed to K-40. None of the off-site

samples exceeded either EPA standard.



(E) Airborne Radioac;ivity Analyses

Both gaseous and particulate airborne radioactivity
were sampled and analyzed during this study. Since it was
known that the buried material consisted partially or
totally of wuranium ore residues, the sampling program
concentrated on.measuring radon and daughters in the air.
Two methods were used: the first was a scintillation flask
method for radon gas and the second was analysis of €filter

paper activity for particulate daughters.

A series of grab samples using the accumulator method
(described in Appendix I) were taken between May and August
of 1981.. A total of 111 samples from 32 1locations were
collected. Results can be found in Table 7. Radon flux
levels ranged from 0.2 pCi/sq.m-s in low background areas to

868 pCi/sqg.m~-s in areas of surface contamination.

At three locations, repetitive measurements were made
over a period of two months. These results are plotted in
Fiqure 20. As can be seen, significant fluctuations were
observed at two locations. The fact that these fluctuations
were real and not measurement artifacts was later confirmed

by duplicate charcoal canister samples, as described below.

A total of 35 charcoal canister samples were gathered
at 19 locations over a three month period. The results are
listed in Table 8, and show levels rangiﬁg from 0.3

pCi/sq.m-s to 613 pCi/sq.m-s. On 24 different occasions,

17



the charcoal canisters and accumulator were placed in

essentially the same locations, at the same time, for
duplicate sampling. The results of this side-by-side study

are presented in Table 9, and show generally good

correlation between the two methods.

A set of 10 minute high volume particulate air samples

~were taken to determine both short-lived radon daughter

concentrations and long-lived gross alpha activity. Sample
results are shown in Table 10. The highest levels were
detected in November, 1980, near and inside the Shuman
building. Oniy these two samples exceed MPC for radon

daughters for unrestricted areas.

In addition to the routine 10 minute samples, five 20
minute high volume air samples were taken and counted
immediately on the IG gamma spectroscopy sSystem. The
purpose of these analyses was to detect the presence of
Rn-219 daughters. All samples were taken near surface
contamination and are listed in Table 11. In addition to
Rn-222 daughter gamma activities, Rn-219 daughters were
detected by measuring the 1low abundance gamma rays of

Pb-211. Concentrations of Rn-219 daughters ranged from

6E-11 uCi/cc to 9E-10 uCi/cc.

(F) Vegetation Analysis

Vegetation samples included weed samples from on-site

locations and farm crop samples (winter wheat) from the

[ %
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northwest boundary of the 1landfill. This location was
chosen due to possible run off from the f£il1l into the farm

field. No elevated activities were found in these samples.
(G) Non-Radiological Analysis

Six composite samples were. submitted to the RMC
Environmental Chemistry Laboratory for priority pollutant
analysis. Five samples were taken from auger holes (one
from Area 1 and four from Area 2) and the sixth from the
West Lake leachate treatment plant sludge. The results,
shown in Table 12, indicate a significant presence of
organic solvents in Area 2 samples. The results of the
leachate sludge analysis were not as high as any of the soil

samples.

A chemical analysis of radioactive material from both
areas was also performed by RMC labs and reported in Table

13. Results show elevated levels of barium and lead in most

cases.
(H) Background Measurements and Remedial Action Criteria

Various off-site'locations were selected for reference
background measurements. The results of these measurements
are summarized in Table 14, and can be compared with the
established NRC target <criteria for remedial action, for

this project, shown in Table 15.
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V.  CONCLUSIONS

Based on survey results, it is evident that the west
Lake. Landfill contains two areas of surface and/or
subsurface contamination. These deposits yield detectable
external radiation 1levels in both areas. However, only an
area of less than 0.1 acre in Area 1 exceeds 20 uR/hr,
while about 8 acres in Area 2 exceeds the 20 uR/hr criterja,
The highest reading detected in the most recent survey was

1.6 mR/hr in Area 2, near the Shuman Building.

Analyses of soil samples from both areas, as well as
in_situ measurements, show that the contaminants present at
West Lake consist of wuranium and uranium daughters.
Chemical analyses reveal high concentrations of barium ang
sulfates in the radiocactive deposits. These results tend to
confirm the reports that this contaminated material is
uranium and uranium ore, contained in leached barium sulfate
residues, and presumably transferred from the Latty Avenue

Site in Hazelwood, Missouri.

Analysis of soils also shows a high Th-230 to Ra-226
ratio. Since the target criteria for Ra-226 ié the most
restrictive of those contaminants present, it ‘has been
assumed that Ra-226 would be the controlling radionuclide
for remedial action determinations. However, since Th-230
levels may be from‘ 5 to 50 times higher than Ra-226¢

concentrations, this assumption may be erroneous. It is
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separation of both uranium and radium from the ores, thus
"depleting” the ores of uranium and radium, or, “enriching”
the residues in thorium. This "enrichment®”™ would also be
evident in the U-235 chain, despite the short half-livgs of
Th-227 and Th-231, since the long-lived Pa-231 would remain
in the residues. The concentrations of Pa-231, inferred from

Ra-223 determinations, are also shown to be high.

Auger hole measurements show that nearly all the
contamination present is located below the 1landfill
surface,although a few locations near thé northwest berm in
Area 2 show surface, or near surface, deposits. These
deposits range from 2 to 15 feet in thickness, and appear to
form a contiguous layer covering an area of about 14 acres
(68,000 sg.yd.) in Area 2 and about 2 acres (10,000
sqg.yd.)in Area 1. If an average thickness of 2 yards is
assumed, the estimated total volume is 150,000 cu.yd., which
corresponds to roughly 170,000 tons of soil. This implies
that if the source of contamination was the Latty Avenue
material, the original volume of 40,000 tons has been
diluted by a factor of about 4, which is not unexpected,
with the continual movement and spreading of materials

during £ill operations.

As discussed previously, the auger hole measurements
detected deposits exceeding S pCi/g Ra-226 within a few feet
of the surface, in areas where surface external radiation

levels were indistingdishable from normal background levels.

21



These results confirm. suspected difficulties in detecting

buried materials with surface measurements, even when using

relatively sensitive portable survey instruments,

At no time has radioactivity in off-site water samples
been above any applicable gquidelines. These results
indicate that the buried ore residues are probably not

soluble and are not moving off-site via ground water. On-

 site samples have shown some gross beta activity above EPA

drinking water guidelines (attributable to K-40); however,
gross alpha and Ra-226 levels are within 1limits. The
absence of significant contamination in the leachate liquid
or sludge is consistent with the implication that the buried

material is not moving through the landfill.

As would be expected, radon £lux emanation rates were
highest at locations of surface, or near surface,
contamination. At locations where the material is covered

by several feet of f£fill, flux levels are near background

rates.

Particulate air samples established indicated the
presence of Rn-222 and Rn-219 daughters near the locations
of surface deposits. However, concentrations are'vety low,
and do not exceed allowable levels for unrestricted areas,
except in one location. In general, cover of a few feet of

fill reduces airborne concentrations to near background

levels,



The fact that West Lake is an active landfill presents

several serious problems for performing radiological

assessments and remedial actions. In the first place, as

the landfill conditions change, so do the surface

radiological characteristics. These changes were evident in
the reduction of radiation levels in Area 1 between November
1980, and May 1981, It is possible that future landfill

activities will obscure all ‘detectable surface radiation

levels at the site.
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Figure 12.

= > 20pR/hr at1 meter

- .1= >5pCi/g Ra-226
<:> . subsurface deposits

Location of subsurface contamination and surface radiation levels, Area 1.
The shaded area shows a lateral contour for 5pCi/g Ra-226, regardless of
depth. The cross hatched area shows Lhe surface locations which exceed
20uR/hr at 1 meter.
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Radon-222 flux measurements at three locations in Area 2, for May, 1981.

Figure 20.



Table 1

Grid
Location

Gamma Radiation Levels and Beta-Gamma
Count Rates at Grid Locations in Area 1

Nal Exposure Beta-Gamma Count
Count Rate Rate Rate w/window
(c/min) (uR/hr) {c/min)
1000 10 30
900 9 60
1200 11 30
800 8 40
800 8 20
1200 11 20
800 8 40
760 7 40
1100 10 50
1200 11 40
1000 10 50
1100 10 50
1200 11 40
1100 10 40
1200 11 30
900 9 40
900 9 30
1100 10 40
1200 11 30
900 9 40
1000 10 40
1200 11 40
2000 16 40
2700 20 50
2100 17 40 o
1500 12 60
1000 10 40
800 8 30
1100 10 20
1000 10 30
900 9 40
1000 10 20
1200 11 30
1000 10 30
1600 13 60
1300 11 40
2200 17 60
1300 11 30
- - 50
1100 10 40
900 9 30
1100 10 30
1200 11 50
1000 10 40

Beta-Gamma Count
Rate w/o0 window
{c/min)
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Table 1, cont.

Grid
Location

Nal
Count Rate
{c/min)

Exposure
Rate
(uR/hr)

- —
VWWOMW®WYLOWYO®

(W
oo

—
wo

Beta-Gamma Count
Rate w/window
(c/min)

45

Beta-Gamma Count
Rate w/0 window
(c/min)



Table 1, cont.

Grid
Location

Nal
Count Rate
(c/min)

Exposure
Rate
(UR/hr)

Beta-Gamma Count
Rate w/window
(c/min)

46

Beta-Gamma Count
Rate w/0 window
(c/min)



Table 2

Gamma Radiation Levels and Beta-Gamma
Count Rates at Grid Locations in Area 2

NaIl Exposure Beta-Gamma Count Beta-Gamma Count
Grid Count Rate Rate Rate w/window Rate w/o window
Location (c/min) (uR/hr) (c/min) (c/min)
BOOF 600 10 40 40
CO0E 600 10 20 20
COOF 600 10 20 30
C00G 700 11 30 40
DOOB 800 12 - -
pooc 800 12 - -
DOOD 700 11 20 40
DOOE 500 9 20 20
DOOF 600 10 20 20
D0O0G 700 11 30 50
DOOH 800 12 50 50
DOOI 700 11 30 50
D00J 1100 15 30. 40
EOOA 500 9 - -
EOOB 800 12 - -
EOOC 800 12 - -
EOOD 700 11 - -
EOQE 700 11 30 30
EOOF 500 9 20 20
EO0G 500 9 30 30
EOOH 800 12 30 40
EO0I 700 11 30 30
EO00J 900 13 30 30
FOOA 800 12 - -
FOOB 800 13 - -
FO0OC 800 12 40 40
FOOD 900 13 30 30
FOOE 1000 14 30 40
FOOF 500 9 30 30
FO00G 800 12 40 40
FOOH _ 700 11 50 50
FOOI 800 12 30 40
FO00J 800 12 30 30
GOOA 800 12 - -
GOOB 900 13 : - -
GooC 800 12 30 ' 40
GOOD 300 13 40 40
GOOE 700 11 30 40
GOOF 1000 14 30 40
GO00G 1000 14 40 40
GOOH 800 12 30 40
GO0I 800 12 30 30
G00J 800 12 20 40
HOOA 800 12 - -
47



Table 2, cont.

Grid
Location

Nal
Count Rate
(c/min)

1100
900
800
900

1000
900

1200

1000
800
600
900
900
600

1000

1100

1200

1100

2000

1400

1000

1000
800
800
800

1000

Exposure
Rate
(uR/hr)

Beta-Gamma Count

48

Rate w/window
(c/min)

Beta~-Gamma Count
Rate w/0 window
(¢c/min)
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Table 2, cont.

Grid
Location

NaIl

Count Rate
(c/min)

2500
>50000
7000
2300
1300
2100
700
>50000
1100
1500
1500
3700
8000
3600
5000
7000
1800
900
900
1200
1300
1600
2000
3300
1000
1000
47000
2300
1000
900
1200
1100
1400
1400
9500
1000
9500
>50000
1500
600
1100
1200
1000
1000

Exposure
Rate
(uR/hr)

49

Beta-Gamma Count
Rate w/window
(c/min)

680

Beta-Gamma Count
Rate w/o0 window
(c/min)



Table 2, cont.

Grid
Location

Nal
Count Rate
(c/min)

1100
1000
900
1000
1000
1600
2500
3100
16000

Exposure
Rate
(uR/hr)

Beta-Gamma Count
Rate w/window
(c/min)

180

50

Beta-Gamma Count
Rate w/0 window
(c/min)
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Table 2, cont.

Grid
Location

Nal

Count Rate

{c/min)

Exposure
Rate
(uR/hr)

Beta-Gamma Count
Rate w/window
(c/min)

1300

51

Beta-Gamma Count
Rate w/o0 window
(c/min)

140

1500
720



Table 2, cont.

l z00s 2600

Nal

Grid Count Rate
Location (c/min)

Exposure

Rate
(urR/hr)

Beta-Gamma Count
Rate w/window
(c/min)

52

Beta-Gamma c°un{f?
Rate w/o window °°
(c/min) .




Table 2, cont.

NaIl Exposure Beta-Gamma Count Beta-Gamma Count
Grid Count Rate Rate R ate w/window Rate w/0 window
Location (c/min) (uR/hr) (¢c/min) (c/min)
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Table 2, cont.

Grid
Location

Nar
Count Rate
(c/min)

>50000
>50000
30000
800
1600
3000
2200
1400
1000
1500
800
900
2000
6000
10000
20000
16000
21000
1900
1200
1000

Exposure
Rate
(uR/hr)

Beta-Gamma Count

54

Rate w/window
(c/min)

Beta-Gamma Count
Rate w/0 window
(c/min)




Table 2, cont.

NaIl Exposure Beta~-Gamma Count Beta-Gamma Count
Grid Count Rate Rate Rate w/window Rate w/0 window
Location (c/min) (uR/hr) (c/min) (c/min)
jo0V 1800 21 70 70
jOOW 1200 16 70 80
joox 1000 14 50 50
j00Y 1100 15 60 60
k0OL 1000 14 70 70
kQO0M 1100 15 90 110
kOON 1000 14 60 90
k000 1000 14 70 90
k0oOP 1100 15 80 110
k00Q 1400 18 40 40
kOOR 7500 58 140 180
k00S 1100 15 50 50
k00T 1100 15 30 50
k00U 1760 20 60 60
koQv 1700 20 50 60
koOw 700 11 40 40
k00X 700 11 40 50
k00Y 1000 14 40 50
100L 900 13 70 70
100M 900 13 70 80
100N 800 12 70 70
1000 900 13 80 90
100p 700 11 60 70
1000Q 900 13 50 50
100R 800 12 40 40
100s 1200 16 40 50
100T 1200 16 60 70
100U 1100 15 60 80
100V 900 13 30 40
m000 800 12 80 80
m00P 700 11 60 60
m00Q 700 11 40 40
mOOR 900 13 30 50
m00S 1000 14 40 40

»

Reading >50,000 on Nal, reading was made with end window GM
tube with beta shield.



Table 3

Location

Area

Off-site Bkg

Area 2,

Surface Soil Sample Radionuclide Concentratlons

Shuman Bld
Surface
Berm

Berm

Berm

Gravel Pile
Shuman Bldg
Gravel Pile
Shuman Bldg
Earth City
Duplicate

Near

Off-site Bkg Earth City

Area 2,

Road Surface

Leachate Treatment Sludge
Area 2, Near Berm
Area 1, Base 6 Near Road
Area 2, Near Berm
Area 1, Base 7 Near Road
Leachate Treatment Sludge

Area 1,
Area 1,
Area 1,

Off-site Bkg Taussig Road

Area 1,
Area 2,
Area 1,
Area 1,
Area 1
Area 1,

Base 6 Near Road
Base 5 Brown Soil
Base 5 Black Soil

Base 5 White Soil

‘Duplicate

Hot Spot
Low Level Area

East Berm

(pCi/g), by Gamma Analysis

K-40 U-238 Ra-226 Pb-214
2,4E1 ----- 2.1E0 2.1EO
————— 3.0E2 8.6E2 9.6E2
----- 4.4E1 6.0E2 6.6E2
————— 5.7E2 2.3E3 2.5E3}
2.1E1 ----- 1.0E1 1.1El
----- 5.5E2 2.0E3 2,0E3
1.3E1 ---—- 3.9E1 4.2El
1.4E1 ----- 1.7E0 1.9E0
3.2E1 ----- 3.90 3.9E0
----- 8.3E2 4.0E3 4.4E3
2,81 ----- 2.5E0 2.4E0
----- 1.5E2 3.0El 3.4E2
2.6E1 -—---- 2.5E0 2.5E0
----- 6.4E2 2.7E3 3.0E3

- et o= —

1.7E1 1.0E0 7.0E0 7.3EO
----- 3.7E1 2.7E2 3.4E2
---------- 2.3E0 --——-
----- 6.562 2.7E3 3.1E3

- — -

----- 3.4E1 9.7E1 1.1E2
2.2E1 ----- 2.7E0 2,.6E0
2,0E1 ----- 3.7E0 3.6E0
2.,4E1 ----- 2.6E0 2.2E0

- — - —

- v o

Pb-211 Pb-212

——————————
—————
——————————
—————
——————————
—————
——————————
——————————
——————————
—————
——————————
_____
——————————
-----
——————————
—————
——————————
-----
-----
__________
——————————
—————
-----
-----
—————
-----
—————
—————
—————
—————
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Table 3 cont.

On Y - e S G W S G O G B G G G G G G G G G Gt D WD IR G G e G G e e S mn TR

Location
I00L Area
SPEC Area
POOH Area
N62H Area

Parking Lot

- ———— e

- -

- v -

- e

-—— - a—

—-——— ——

— - ——

-—— — —

Rn-219 Pb-211 Pb-212

— e —— - S - o - o o= = - — -

4.5E2 4.6E2 3,BE2 --—---

——— - - - - - - -—— e w— -
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Table 4

Bi-214 from Gamma Spectroscopy

Area
Area
Area
Area
Base

Base

A N NN e e

Surface (1980)
Surface (1980)
Borehole 1 (1980)
Surface (1980)
Surface (1980)
Surface (1981)
Surface (1981)

Borehole 11 (1981)

N11J Surface (1981)

0113 Surface (1981)

(A1l +/- 25%)
3.8

12

21

175

18

101

54

82

127

Soil Radiochemical Analysis

Th-230
(ALl +/- 25%)
82

597

188

6,095

338

178,000
46,100

29,200

27,200

52,000

(A1l +/- 25%)

FN e

2.1
25
44
1,488
9.4
19,000
2,600
1,800
2,000
3,900
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Auger Hole Nal Counts and IG Analysis

Table 5
Borehole #1 Radionuclide Concentrations (pCi/g}

Depth Gross Nal Ra-226 Pb-214 Bi-214 U-238 Ra-223 K-40 Pb-211 Pb-212
00 >50,000 1.6E1 1.6E2 1.7E2 1,62  =-ceee  mmmdmee | ;e mmemeea
01 >50,000 7.5E2 6.5E2 9E2 1.7E2  «===wce coccce- l1.4E2 = —weme——-
02 >50,000 2.2E4 2.4E4 1.9E4 <~ comrce | cmeaa- 4 .2BE3 2 e
03 >50,000 4.0E3 3.0E3 4.8E3  ——eee- 1.1E3  ~=-ee- 2.1E2 = —eme—--
04 >50,000 1.3E3 1.2E3 1.4E3 9,3E1]  ~-—=me mrmcce | smemmees | eceeaao
05 20,000 2,4E1  -—=--=-~ 2,4E1  ——-men e 8.0E0  <~—=—=cec= emeeea-
06 4,500 3.9E0 3.5E0 4,3E0  —--eme e 1.1E]  ——ecee mmeeeeo
08 2,200 2.3E0 2.3E0 2.,2E0  —==mm= e l1.4E1]  --=w=- 7.2E-1
10 2,000 2.3E0 2.4E0 2.2E0 s-mme= | e 1.3E1  —==ec—- 8.3E-1
12 1,500 1,9E0 2.2E0 1.6E0  ~=-=ee  emee—- 1.3E1  ——eee © e —a——
14 1,300 1.8E0 1.,9E0 1.7E0  —====m e 9,70  —-===- 6.3E-1
16 800 1.3E0 1.2E0 1.3E0 ~—cree e l.0E1] - -—=——- 3.9E-1
18 800 1.2E0 1,6E0 8.0E-1 ~—-==ee - 3.3E0  —-—-e-- 3.0E-1
20 800 8.1E-1 7.4E-2 8.7E~1 ~—=mee e 1.0E1  --=w-—- 3.2E-1
22 500 6.5E-1 4.0E-1 9.0B-1 -—-=-m= ———e—- 2.5E0 =mm—me- | e
24 150 2.5E-1 2.8E-1 2.1E-1 —-=mem e 1,50  =—====  =ec——--
26 1,000 6.3E-1 7.2E-1 5.4E-1 e memeee 6.3E0 —-=———- 3.1E-1
28 1,300 8.7E-1 8.4E-1 8.9E~1 === mee—- l1,2E1 === 5.7E-1
30 500 4.3E-1 ~—-——=-- 4.3E~1 r—mmmm  —mmme- 3.0E0 ------ 2.1E-1
32 700 1.3EO0 1.EO 1.2E0  —-=-m=  ——oee- 6.1E0  -——-—-- 4.2E-1
34 1,400 2.4EO0 2.5E0 2.2E0  =m———m=  ————-- 6.1E0  —————- 5.4E-1
36 1,800 1.4E0 1.5E0 1.2E0  ——mmmm mmmeee 1.2E1  =—mmmm —mmmmee

Borehole #3 Radionuclide Concentrations [pCi/q]

Depth Gross Nal Ra-226 Pb-214 Bi-214 U-238 Ra-223 K-40 Pb~211 Pb-212
00 550,000 B.4E2 7.8E2 B.4E2  ~—=mmm=  mmmmmm meeeeo 6.4E1 = --—-—--
01 >50,000 1,SE4 1.3E4 1.9E4 1.4E3  —mm=m~ mmmmem mmmeee eeeeeen
02 550,000 7.0E3 5.3E3 8.7E3  —mmmm= mmmmmm mmmmem mmmeee meeeeee
03 1,400 2.3E1 1.4E1 3.2E1  —--mmm= e l1.2E1 -—=~=== = —=ee---
05 2,300 6.2E0 5.8EQ 6 .6E0 mmmmmm m=m=—=~  B.9E0  =—=---  ——=m—e-
07 3,000 4.7E0 4.9E0 4.4E0  ———m--  —mme-e- 6.9E0  ~—=--= ———eee-
09 1,800 3.5E0 4.2E0 2.BE0  -——--- 3.6E0 8.2E0  -=~-=-  —me---e-
11 1,000 1.8E0 2.1E0 1.5E0  —===-=  —mm-e- 4.1E0  ------ = —-—----
13 600 1,7E0  1.4E0 2.0E0  ---=--  —-==—= —mm-ee —omeee omeoee-

15 1’800 4.5E0 4.6E0 4.4E0 —————— 407E0 4.2E0 -------------
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Table 5, cont. T

Borehole #3, cont. Radionuclide Concentrations [pCi/qg]

Depth Gross Nal Ra-226 Pb-214 Bi-214 u-238 Ra-223 K-40 Pb-211 Pb-212
17 1,000 9.0E-1 1.1E0 7.3E-1  ——-emm e 6.4E0  ———ee- 4.4E-1
19 500 2.9E-1 3.E-1 2.1E-1 == ceme- 2.2E0  ~mmmee emmee— e
21 500 5.0E-1 7.E-1 2,2E-1 —mmmem e 2.0B0 —emme= eem————
23 700 1.0E0 1.1E0 8.7E-1 ~---om e 6.3E0  ———ee- 5.3E-1
25 600 3.3e-1 3.7E-1 p J00 1 -l
27 900 9.7E-1 1.1E0 B.4E-]  ~———-= e 6.5E0  ——e——— 5.4E-1
29 1,000 5.4E-1 4.8E-1 6 .0E-1 ———--- e 7.6E0 = —emmem—=  meeee——

Borehole #4 Radionuclide Concentrations ([pCi/g]

Depth Gross NaI U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211 Pb-212
00 »50,000 --~--- 1.5E2 1.7E2 1.3E2 9.5E1 « —=-m—- 9,9E1 =@ Z0m-=—-=-
01l >50,000 5.3E2 2.1E3 1.7E3 2.5E3 9.8B2  -—-——~ l1.2E3 = ~—===m—-
02 >50,000 ———--- 1.2E2 9.E1 1,562  —=-em- 3.6E0 ————- e
03 14,000 ~-=--- 2.8E0 2.1E0 3.5E0 @ ——==—- 3.8B0 ——-=e=  emeeea
04 2,900 --~--- 1.6E0 1.6E0 1.6E0  ——me—- J.6E0 —--eemm | e
06 1,100 --==--- 1.4E0 1.5E0 1.2E0 8.6E-1 4 ,1E0  —=-=== e
08 1,200 -=~--- 1.7E0° 1.9E0 1.5E0 9.0E-1 7.1E0  ——==e= e
10 1,500 —=~=-- 2.7E 2,.8E0 2.5E0 8.3E-1 9.3E0 3.860 @ ——=m——-
12 2,600 —=w-m= mmmmeee meeeem mmemee —mmmee e . emmmee e
14 1,500 --=-—-- 1,.7E0 1.6E0 1.7E0 7.0E-1 7.0E0  —===== = ——ee——-
16 1,400 ~-—---- 1.0E0 1.2E0 8.4E-1 -~--—-=  ~—--mem meme—e eeeo—e-
18 1,100 -~=~--- 8.0E-1 8.E1-1 8.0E-1 ------ 8.5E0  ~==--- 3.8E-1
20 800 —-———- 7.6E-1 8.6E-1 6.6E-1 ~-=—-=  cm—eem mmeeme e
22 1,100 -~~—=- 1.1E0 .1E0 1.1E0  -—=--- 7.7E0  ——=——- 4.1E1
24 1,200 --=--- 7.5E-1 8.1E-1 7.0E-1 —-=——- 1.6E-1 —------ 3.5e-1
26 1,000 --=—-- 4.8E-1 4.2E-1 5.4E-1 --=--—- 6.6E0  ~———-- 3.0E-1
28 700 ——e=-- 7.1E-1 7.2E-1 7.0E-1 —=—===  —--sre essmes | em—emee
30 1,300 ~==--- 8.7E-1 9.9E-1 7.5E-1  —===—= 1.4E1 = -===-- 6.4E-1
32 1,500 ~-=—-- 9.5E-1 9,5E-1 9.56-1 —-—=-- 1.5E1  ——====  —e—e—e-
34 1,700 ~---—-- 1.9E0 2.2E0 1.6e0  -——-- 1.3E1  —==—-- 5.5E-1

Borehole 15 Radionuclide Concentrations [pCi/g]

Depth Gross Nal Ra-226 Pb-214 Bi-214 U-238 Ra-223 K-40 Pb-211 Pb-212
00 1,800 1.8E0  -=-—--- 1.7E0  —=-=== om—ee- 6.3E0 —--m-—= esce---
02 1,500 2.5E0 2.9E0 2.0E0  —=-=--- 3.4E0 4. 0E0  -—-=~-- = mmeee--
04 2,700 3.4E0 3.7E0 3.1E0 ~—~-==  =--—-- 4.,4E0  —----- = emeeee-
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Table 5, cont.

Borehole #5, cont.

Depth Gross Nal

Borehole #6

Depth Gross Nal

00
02
04
06
07
08
09
10
11
12
13
15

Borehole #8

Depth Gross Nal

-—— o w—

43,000
>50,000
16,000
2,600
1,100

- e e @ - -

- - —— -

Radionuclide Concentrations [pCi/qg]

Bi-214 u-238 Ra-223 K-40
1,0E0  —===o=  ——mee- 1.0E1
4.3E0  =—-mmmm oo 4.7€0
2.3E0  ——eme= mm—eee 2.9E0
2.3E0  —=mme— e 3.0E0
1.1E0  —===-=  —————- 2.1E0
1,1E0 -—--==== - 2.1E0
Radionuclide Concentrations [pCi/g}
Bi-214 Ra-226 Ra-223 K-40
8.3E0 6.4E0 7.4E0 9.4E0
3.0E1 .0El 2.0E1] « ~==---
2,2E1 2.1E1 1.9E1  -====-
1,7E1 1.3E1 8.1E0  -==-=-
2,.2E1 2,.1E1 1.8E1  -===--
4.1E1 4,.0El 3.6 @ ———w--
5.3E1 6.3E1 4.1E1 « -===--
2,8E2 2.3E2 2.0B2  —--—=--
9.1E1 1.1E2 3.9E1  ~-----
7.2E0 5.5E0 4.4E0 8.5E0

Radionuclide Concentrations {pCi/g)

Bi-214

Ra-226

- —— -

3.4E0
1.3E0

Ra-223

K~40

- - - -

- - -

- o - a—
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Borehole %9 i Radionuclide Concentrations [pCi/q]
Depth Gross Nal U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211 Pb-212
00 1,400 ——-——- 2.2E0 2.3E0 2,0E0  —----- emmmee e 3.2E-1
02 22,000 4.6E1 5.6E1 5.6E1 5.5E1 3.5E1 1.,1E1 3.1E1 = cemmeee
03 11,000 ---~-- 5.4E0 4.2E0 6.5B0  —————- 1.2B1] —e=cce e
04 2,000 c----- 1.3E0 1.3E0 1.4E0  ----—- 9,3E0  ~mmmee e
06 600 —————- 7.0E-1 8.4E~1 5.6E-1  —=-—un 3.8E0  ~—mmemm e
08 1,000 —---e-- 9.8E-1 7.8E-1 1.2E0  ==-—-- 6.1E0  ~meeee e
10 900 ———=-- 8.0E-1 9.5E-1 6.5E~1 ----—- 5.E0 1.660 -—-—ew--
12 1,000 | ——==—- 1.1E0 1.3€0 1.0E0  —=~~—w- 8.1E0  ~——w-- 3.4E-1
14 700 2.7E0 7.7E1 8.3E-1 7.0E-1  —--—e- 4,90  ~==--- 5.0E-1
16 1,100 ~-=e—- 1.0E0 1.0E0 1.0E0 ------  —cmeme e 4.7E-1
18 1,300 —-===e  ccmecce mmmmee ke mmmmee | smmeee mmeeee emm——e-
20 1,000 7.6E-1 1.1E0 1.2E0 9.,8E-1 —em—e- 8.7E0  =mm—e= emmeeae
22 1,200 ------ 1.3E0 1.3E0 1.2E —=-==w—- 9.5E0  ~=m=—-= " 5.3E-1
Borehole %10 Radionuclide Concentrations [pCi/qg]
o Depth Gross Nal U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211 Pb-212
00 7,000 --~--—- 3.5E0 3.3E0 3.7E0 9.4E~1 3.6E0  —-m-eem | emeeeeo
0l 35,000 ------ 1.4E1 9.2E0 1,8E1 4.4E0 3.6E0 cmmrem | e
02 >50,000 --=--- 4.2E2 3.7E2 4, 8E2  —---~- mes—em mmmeee | emeeee-
03 >50,000 ------ 4,8E2 4,4E2 5.,2E2  ====m== smmemme mmmeee emeeeee
04 35,000 -—----- 2.5E1 1.8E1 3,E1  wemmmmm mmmemeem cemees cemeeeo
05 13,000 ------ 9.4E0 8.3E0 1,E1 = === seemes emmeee e
06 4,500 ~---—-- 1.2E1 1.4E1 1.0El 3.9E0  -=——-- 5.0ED 3.1E-1
o8 2,000 -—~==-- 1.3E1 1.1E1 1,5E1  —===-v  «=ceenr cace-- 2.4E-1
10 1,800 7.3E1 1.2E2 1.3E2 1.0E2 7.0E1  -————- 4,51 @ —--—=--
12 2,000 1.2E1 1.6E1 - 1.8E1 1.3E1 1.1E1 4,2E0 l.1E1 —em-e--
14 500 4 .9E0 5.1E0 6.1E0 4.0E0 2.7€0 J.0E0  -~m=-= meeeee-
Borehole #11 Radionuclide Concentrations [pCi/g] -
Depth Gross Nal Ra-226 Pb-214 Bi-214 U-238 Ra-223 K-40 Pb-211 Pb-212
00 >50,000 8.4E1 6.6E1 1.0E2  ~----—- 2.2E1 5.6E0  e~==-e- —eceee-
01 >50,000 3.6E3 2.9E3 4.4E3 7.7E2  —=====  —o;ssoe cemeee | ememmee-
02 >50,000 134  -=--—-- 1.3E4 2,9E3  —mmmmm emmmee mmmeee eemeeee
03 >50,000 1.7E3 1.1E3 «2E3 = —---m- mmmsss messes smseee seeoeee
04 30,000 7.0EO 5.3E0 B.6EQ  ~=--==  —-m-—— mmoeoe emmeem oo

05 22,000 4.9E0 4.6E0 5.2E0  -———-- 3.6E0 1.3E1 7.1E0 7.4E0




€9

Table 5, cont,

Borehole #11, cont.

Depth Gross Nal
06 20,000
07 20,000
08 20,000
09 20,000

Borehole #16

Depth Gross NaI
02 6,000
03 9,000
04 33,000
05 48,000
06 35,000
07 9,000
08 6,000
09 15,000
10 35,000
11 >50,000
12 >50,000
13 >50,000
14 >50,000
15 >50,000
16 >50,000
17 37,000
18 8,000
19 6,000

Borehole #17

Depth Gross Nal
00 700
02 600
04 300
06 250
08 300
10 300
12 400
14 700

-y w— o -

Bi-214

U-238

------
——————
______
——————

Ra-223

e g o ame
—— o an - -

Radionuclide Concentrations [pCi/g]

K-40

Radionuclide Concentrations [pCi/g]

Ra-223

K-40

Radionuclide Concentrations (pCi/g]

Bi-214 Ra-226
1.6E1 1.1E1
2.2E1 1.5E1
5.9E1 4.2E1
1.3E2 9.8E1
1.4E2 1.0E2
5.5E1 3.1E1
1,5E1 1.2E1
1.7E1 1.3E1
6.6E1 5.0E1
4,.5E2 3.1E2
6.0E2 4.8E2
2.4E2 2.4E2
4.7E2 6.0E
6.9E3 l1.1E4
6.1E3 9.2E3
8.1E1 8.3E1
3.0E1 2.7E1
4,2E1 2.6E1
Bi-214 Ra-226
1.1E0 1.2E0
5.3E-1 5.4E-1
3.7E-1 2.9e-1
2,4E-1 2,7E-1
2.9E-1 1.9E-1
3.6E-1 2.2E-1
------ 2.7E-1
5.3E-1 6.5E-1

Ra-223

K-40

- . - -

- - ——

- - - -

\
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Table 5, con

Borehole #17

Depth Gross Nal

Borehole #18

Depth Gross Nal

-—— e - on

Borehole #19

Depth Gross Nal

t.

, cont.

1,000
1,500
1,100
1,000

600

1,100
1,000
1,000
1,200

Uu-238

u-238

Radionuclide Concentrations [pCi/g]

Bi-214

Ra-226

Ra-223

K-40

— . - o -

Radionuclide Concentrations {pCi/g]

Bi-214

Ra-226

—— e -

Ra-223

______
——————
——————
——————
——————
______
------

K-40

- - -

Radionuclide Concentrations [pCi/g]

Bi-214

Ra-226

—— - — -

Ra-223

—— - -

K-40

- o

—— e — -

Pb-211
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Table 5, con

Borehole #20

Depth Gross Nal

Borehole #21

Depth Gross Nal

t.

U-238

______
——————
——————
——————
——————
——————
——————
——————
——————
——————
——————

Radionuclide Concentrations [pCi/g)

Ra-223

______
——————
------
——————
______
——————
______

K_'-40

Radionuclide Concentrations ([pCi/g}

Bi-214 Ra-226
3.8E0 1.4E1
6 .8E1 7.6E1
9.9E0 1.7E1
------ 2.7E0
1.4E0 1.1E0
1,.2E0 1.1E0
2.0E0 1.0E0
1.9E0 1.8E0
103E0 ------
1.3E0 1.1E0
7.7E-1 6.4E-1
Bi~214 Ra-226
4.2E1 2.7E1
1.3E1 1,2E1
9.5E-1 1.4E0
1.3E0 1.3E0
5.2E0 5.6E0
6 .0E1 6.4E1
5.4E2 7.8E2
2.8E3 3.7E3
6.7E1 7.9E1
3.6E1 3.5E1
2,.8E1 2.0E1
1.7E1 1.2E1
6 .2E0 5.4E0
8.8E0 7.3E0
1.5E1 1.1E1
1.3E1 9.4E0
7.2E0 5.7E0
7.1E0 5.2E0
6.4EC 4.4E9
8.3E0 5.5E0

Ra-223

K-40

Pb-211

------
------
------
——————

- - - -
- - -
- - -

- - -

- e -

- — - o= o=

-—— e e - -

—— e - ———
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Borehole #22 Radionuclide Concentrations (pCi/q])

Depth Gross Nal U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211

00 10,000 -—--=--- 2.4E1 2.7E1 2.1E1 1.6E1 2.TE0 —~=meee e
01 13,000 2.0El1 3.2E1 3.8E1 2.5E1 1.5€1 5.9E0 1.7E}

02 11,000 1.9E1 2.8E1 3.2E1 2.5E1 1.6E1 4.1E0 1,561 = ~—-eeeee
03 4,300 -—----- 5.6E0 6 .3E0 4.9E0 2.2E0 4.1E0  —===--

04 5,500 --=--- 1.1E1 1.2E1 8.8E0 5.9E0 6.5E0 —mm—ee mmmeeee
06 4,500 ~———--- 8.1E0 9.4E0 6.7E0 5.4E0 3.8E0 5.7E0

07 5,000 9.4E0 8.9E0 1.0E1 7.3E0 5.4E0 6 .3E0  ~—--—-

o8 5,000 1.0E1 1.0E1 1.3E1 8.4E0 7.1E0 3.7E0 6.6E0 @ ~—e-mee-
10 4,300 -----—- 1.5E1 1.8E1 1.2E1 7.3E0 2.8E0 S.E0 = ~eeeee-
12 7,000 ———=e—- 1.4E1 1.7E1 1.1E1  —=————- 4,10 ——em== e
13 4,000 1.5E1 1.4E1 1.6E1 1.1E1 6.9E0 2.9E0 6.1E0 @ —-eeee-
14 7,000 9.1E0 1.3E1 1.6E1 1.1E1 4,7E0 4,8E0 9 —~——=—=  eemmea-
15 9,000 -=--—- 2.3E1 2.9E1 1.7E1 1.3E1 3.7E0 1.0E1] = e
16 8,000 ~=——=--- 2.3E1 2.8E1 1.9E1 1.6E1 2.0E0 l1.,1E1 = = ———eee-
17 3,500 7.3E0 7.4E0 8.3E0 6.4E0 5.0E0 2.3B0 2 ~m-eee e
18 7,000 1,8E1 1,.8E1 2.0E1 1.5E1 6.1E0 ——-eem mmmeme | e
19 9,000 ------ 1.7E1 2.0E1 1.4E1 1.2E1 3.0 === emeeee-
20 13,000 ~-===-- 3.5E1 4.0E1 3.0E1 2,5E1 3.7E0 1.5E1 = ~—e—ee- '
21 10,000 ------ 1.1E1 1.1E1 1.1E1 3.5E0 3.6E0 ~———== -
22 24,000 --=--- 1.9E1 1.6E1 2.1E1 4.1E0 4.3E0 6.,3E0 @ ———ee-—-
23 50,000 ~==--- 5.8E3 5.8E3 5.8E3 3.0E2 ~-eee- 2,6E2 2 —-eeeo-
24 >50,000 -==--- 7.0E2 6.4E2 7.5E2 2,92  ~==-e- 3.3E2 2 ee—eee-
25 >50,000 ~——=--- 6.4E2 6.4E2 6.4E2 3.6E2  ~=-=-- 3.4E2 2 ~--ee-e--

Borehole #31 Radionuclide Concentrations {pCi/g]

Depth Gross Nal U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-

00 1,200 ---=-—- 6.5E-1 5.6E-1 7.4E-1 —-=——- 7.8E0  —=====

02 900 ~==--- 5.6E-1 5.9E-1 5.3B=1 —mmmm= mmemee | emmeee

04 1,500 —-=--- 9.1E-1 9.3E-1 8.9E~1 ------ 6.5E0 1.,7E0 2 ——-=ee-
06 1,000 ——---- 6.3E-1 6.4E-1 6 .3E-1 ——-——- 6.1E0 -—===== = ——ce---
08 800 ~—-——- 5.1E-1 4.5E-1 5.7B=1 —=====  emeemee  ecmcee | eoeeee-
10 800 ~==--- 4.9E-1 5.2E-1 4,5B-1 —==e=- memeee eemee-

12 1,500 ~=-=—-- 3.7E-1 3.7E-1 --====  —————- 3.7E0  —-=====  mmme——-
14 1,100 ------ 7.1E-1 = ~-e——— 7.1E-1 ~==e—- 1,3E1 | ~=====  memee--
16 1,000 -—==-- 5.1E~-1 = —=—=——- 5S.1E-1 ~—==-—- 4,0E0  ~——=—-

18 1,500 8.5E-1 8.1E-1 8.6E-1 7.7E-1  ———--- 8.1E0  ~——-—-
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Table 5, cont. ‘
Borehole #31, cont. Radionuclide Concentrations {[pCi/qg]
Depth Gross Nal U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211 Pb-212
20 600 —----- 4.9E-1 4.8E-1 5.0E-1 ---~-=  —emmme emeeee 6.2E-1
22 1,300 ------ 7.1E-1 8.4E~-1 5.9€E-1 mmemm= | mmemme mmemes e
24 1,300 -=---- 1.1E0 l1.1E-1 1.0E0  -=——-- 6.2E0 ~=-=== = —eee—a-
Borehole #32 Radionuclide Concentrations [pCi/qg]
Depth Gross Nal U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40. Pb-211 Pb-212
00 16,000 ~-=--- 8.3E0 6 .5EQ 1,0E] 2.0E0 2,.2E0 —————— ———————
01 >50,000 ~-=--- 1.5E2 1.4E2 1.6E2 1.1E2  -=---- 6.9E1 = @ —-=ce--
02 17,000 ------ 4.9E1 4.1E1 5.7E1 2.0E1 3.9E0 1,981 =  -------
03 5,000 —-==--- 3.1E0 2.1E0 4 ,2E0 2 -----=  memeee mmemme emmeeee
04 1,300 -==-~- 3.1E0 2.1E0 4.2E0 2 ---=-- s--mee mmeees eooe—eo
06 1,700 ~—=-==- 1.7E0 1,9E0 1,4E0  ~-----  —-oee- ¢ mmem—— - 3.1E-1
08 1,700  ------ 1.9E0 2,.2E0 1,6E0  --=—-- 8.2E0  ------ 3.8E-1
o 10 1,700 ------ 1.8E0 2.0E0 1,50  --—=-- 1,2Ek =-==== meme—ee
~ 12 1,600 —--—--- 1.6E0 1.7E0 1.,5E0  =-—=-- 1.,2E1  -—=—=- 6.0E-1
14 1,600 -~——-- 2.6E0 2,7E0 2,4E0 --=-== s-cmee mmeme= | emeeeee
16 1,800 -~=--- 1.7E0 1.5E0 1.9EQ0  ~==--=  —c=sme moeme- 7.1E-1
18 1,900 ---—--- 9.3E-1 8.7E-1 9.9E-1 ~----- 1.4E1 = -==—-- 8.5E-1




Table 5, cont.

Borehole #2

Depth NaI CPM
ft
00 700
01 1,300
02 1,000
04 1,400
05 1,000
06 1,400
07 1,400
08 1,300
09 1,200
10 1,000
11 700
12 800
13 800
14 1,200
15 3,500
16 11,000
17 2,500
18 1,400
19 1,000
20 1,000
21 800
22 1,000
23 800
24 800
25 800
26 1,500
26 1,500
27 1,000
28 800
29 600
30 600
31 500
32 700
33 1,000
34 1,000
35 1,000

Borehole #1313

Auger Hole Nal (Tl) Counts

Borehole #7

Depth Nal CPM
ft
00 >50,000
01 >50,000
02 >50,000
03 23,000
04 7,000
05 3,600
06 1,300
07 1,000
08 1,000
09 1,100
10 1,000
11 1,100
12 1,200
13 1,400
14 1,200
15 1,200
16 1,400
17 1,500
18 1,700
19 1,700
20 4,000
21 2,200
22 2,000

Borehole #23

00 1,100
01l 1,100
02 700
03 1,200
04 1,300
05 900
06 600

63

0l
02
03
04
05
06

Borehole $12

1,000
1,500
1,300
2,000
3,000
3,500
1,500
1,000



Table 5, cont.

Borehole $13

Depth Nal CPM
ft
07 : 400
08 700
09 1,000
10 900
11 600
12 600
13 900
14 600
15 500
16 600
17 700
18 1,000
19 800
20 900
21 800
22 800
23 700
24 900

Borehole #25

- s e - . o - -

00 1,200
0l 1,900
02 1,800
03 2,600
04 2,400
05 2,200
06 12,000
07 19,000
08 5,000
09 1,900
10 1,700
11 800
12 1,100
13 800
14 500
15 700
16 800
17 500
18 500
19 700
20 400
21 400
22 400
23 400
24 900
25 1,000
26 600

Borehole $23

Depth Nal CPM
ft
07 400
08 300
09 300
10 300
11 400
12 400
13 500
14 600
15 600
16 400
17 500
18 700
19 600
20 600
21 500
22 400

01 1,600
02 2,500
03 2,600
04 3,500
05 19,000
06 10,000
07 2,100
08 1,300
09 800
10 500
11 500
12 500
13 600
14 500
15 600
16 1,100
17 800
18 600
19 900
20 1,200
21 1,000
22 1,200
23 900
24 600
25 500
26 800

69

Borehole #24

Depth Nal CPM
ft
07 1,000
o8 1,000
09 300
10 700
11 1,000
12 1,800
13 1,200
14 1,500
15 700
16 600
17 500
18 1,000
19 900
20 1,200
21 1,500
22 800
23 500
24 500

Borehole $#27

01 1,300
02 1,800
03 1,200
04 1,200
05 1,300
06 600
07 700
08 300
09 300
10 600
11 700
12 700
13 600
14 1,000
15 1,300
16 800
17 900
18 500
19 400
20 500
21 500
22 700
23 1,000
24 1,000



Table 5, cont.

Borehole #25

Borehole #26

Depth Nal CPM
ft
27 500
28 500
29 600
30 500
31 600
32 700
33 900
34 600
35 800
36 1,500
37 1,500
38 1,000
39 1,000

Borehole #29

01 1,300
02 1,300
03 1,300
04 1,000
05 800
06 1,200
07 1,800
08 1,400
03 2,000
10 2,000
11 1,200
12 1,200
13 1,500
14 1,700
15 1,300
16 600
17 500
18 500
19 600
20 700
21 600
22 600
23 500
70

01 600
02 600
03 800
04 300
05 500
06 400
07 500
08 300
09 1600
10 1,100
11 600
12 800
13 700
14 1,000
15 1,200
16 800
17 300
18 250
19 400
20 500
21 700
22 600
23 500
24 400
25 600
26 1,200
27 500
28 300
29 300
30 600
31 500
32 400
33 400

it Mttt S

L wm -
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Table 5, cont.

Borehole #33 Borehole #34 Borehole #35
Depth Nal CPM Depth Nal CPM Depth Nal CPM
ft ft ft
01 1,900 0l 2,600 0l 10,000
02 1,200 02 1,300 02 38,000
03 800 03 1,400 03 >50,000
04 700 04 1,000 04 >50,000
05 600 0s 1,500 05 22,000
06 1,000 06 1,500 06 22,000
07 1,000 07 1,000 07 1,500
08 800 08 400 08 1,500
09 800 09 300 09 800
10 500 10 400 10 700
11 500 11 500 11 700
12 400 12 800 12 600
13 300 13 700 13 00
14 00 14 500 14 1,100
15 400 15 600 15 1,400
16 500 16 900 16 1,400
17 900 17 600 17 800
18 900 18 700 18 700
19 1,000 19 1,300 19 600
20 1,100 20 800 20 600
21 800 21 400 21 600
22 800 22 300 22 700
-—  eeeee 23 300 —— eee—-
Borehole %36 Borehcle $#37 Borehole $#38
01 1,200 01 1,500 0l 7.000
02 700 02 1,400 02 7,000
03 900 03 1,100 03 8,000
04 1,600 04 1,100 04 12,000
05 1,800 05 1,200 05 22,000
06 2,500 06 1,500 06 >50,000
07 5,000 07 1,700 07 >50,000
08 1,700 08 800 08 >50,000
09 1,000 09 800 09 >50,000
10 800 10 800 10 >50,000
11 900 11 1,000 11 >50,000
12 700 12 1,600 12 21,000
13 700 13 1,400 13 7,000
14 800 14 1,500 14 5,000
15 500 15 1,700 15 1,600
16 500 16 1,900 16 1,000
17 600 17 1,800 17 1,000
18 900 18 1,400 18 600
19 800 19 900 19 800
20 700 20 1,000 20 600
21 600 21 1,500 21 400
-— eeaa- 22 600 22 700
-— eeee- 23 600 23 1,000
-——  em—-- 24 500 -_— eee--
71




Table 5, cont.

Borehole #39

3,000
11,000
4,000
1,900

Borehole #40

72

7,000
26,000
6,000
2,100
1,600
1,900
3,500
5,000
3,200
1,500
800
1,200
1,500
1,500
1,300
1,000

Borehole #41

1,400
1,400
1,200
1,500
1,900
1,200
700
600
700
1,000
1,000
1,300
1,000
600
600
600
500
500
200
200
300
300
300
500
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Water Sample Analysis Results

Table 6
Sample
No. Date Location Gross Alpha Gross Beta
. pCi/1 pci/1
7001 6/8/81 Surface Water North of Shuman Building 3.11E0 +/-8.8% 2,25El1 +/-3.0%
7002 6/9/81 Surface Water West of Shuman Building B8.00E0 +/-9.9% 2,34El +/-4.4%
7003 6/10/81 Drainage Pipe at NE Boundary 1.56E0 +/-22% 9.88E0 +/-6.8%
7004 6/11/81 Stream Beneath Earth City Expressway (offsite) 1.04E0 +/-14% 1.97El +/-4.8%
7009 6/29/81 Borehole #14 4.50E0 +/-39% 2.23El +/-14%
7010 6/29/81 Borehole 415 2.60E0 +/-52% 1.52El +/-17%
7011 6/18/81 Borehole #14 3.12E0 +/-47% 1.06El +/-20%
7012 6/18/81 Borehole $15 7.10E0 +/-31% 1.66El +/-16%
7013 6/3/81 Middle Leachate Treatment Lagoon ~-1.04E0 +/-275% 1,30E2 +/-5.7%
7014 6/3/81 North Leachate Treatment Lagoon 1.35E0 +/-55% 1,36E2 +/-5.5%
7015 6/3/81 South Leachment Treatment Lagoon 2.43E0 +/-55% 1.03E2 +/-6.4%
o 7016 6/3/81 Sludge Drainage Pipe -1.21E0 +/-234% 9.89El +/-6.5%
7017 7/10/81 Borehole #14 5.20E-1 +/-115% 3.36El +/-11%
7018 7/10/81 Borehole #15 6.76E0 +/-32% 3.61El +/-11%
7019 6/29/81 Surface Pond North of Entrance on St, Charles 1.91E0 +/-60% 3.00El +/-12%
Rock Road
7020 6/17/81 Borehole {15 8.84E0 +/-28% 3.01El +/-12%
7021 7/20/81 Tap Water 1.56E0 +/-67% 2.91El +/-12%
7022 7/10/81 Middle Leachate Treatment Lagoon 3.45E0 +/-141% 1.07E2 +/)----%
7023 7/10/81 North Leachate Treatment Lagoon -2.95E0 +/-189% 1.22E2 +/-5.8%
7024 7/10/81 South Leachment Treatment Lagoon -1.56E0 +/-179% B8.67El +/-6.9%
7025 7/21/81 Settling Pond at North Boundary of Site 1.56E0 +/-67% 3,65El +/-11%
7026 6/17/81 Borehole #14 -8.66E-1 +/-332% 3.89El +/-10%
7027 5/11/81 Standing Water at Barth City Background Site 1.04E0 +/-82% 3.25E1 +/-11%
7028 4/29/81 Standing Water at NW Corner of Shuman Building 4,52E1 +/-6.2% 8,78El +/-6.9%
7029 4/29/81 West Ditch Runoff -2.08EC +/-131% -3.62E0 +/-137%
7030 7/28/81 pond at North Boundary of Site 5.20E-1 +/-115% 3.51El +/-11%
7031 7/28/81 Surface Pond North of Entrance on St, Charles -1.39E0 +/-203% 2.63El +/-13%
Rock Road
7032 7/30/81 Missouri River water -2.6E0 +/-102% 2.63El1 +/-13%
7033 7/30/81 Missouri River water 1.04E0 +/-82% 2.90El +/-12%
7034 7/28/81 North Leachate Treatment Lagoon ~1.,39E0 +/-203% 1.03E2 +/-6.3%
7035 7/28/81 Middle Leachate Treatment Lagoon 1.04E0 +/-82% B8.45E1 +/-7.0%



Table 6, cont,

Sample
No. Date Location Gross Alpha Gross Beta
pCi/l pCi/1
7036 7/28/81 South Leachate Treatment Lagoon -2.95E0 +/-189% 6.96E1 +/-7.7%
1 11/80 Leachate Observation Well 7.3E0 +/-120% 8.0E1 +/-25%
2 10/80 Off-site Sample Well 3, West Boundary of Landfill 1.5E1 +/-17% 4.1E1 +/-10%
3 l10/80 Off-site Sample Well 4, North Boundary of Landfill 2.9E0 +/-29% 7.6E0 +/-26%
4 11/80 Settling Pond North of Landfill 2.9E0 +/-150% 2,6E1 +/-110%
Sample ' Isotopic Analysis
No. Date Location ’ K-40 pCi/1l Ra-226 pCi/1}
7014 6/3/81 North Leachate Treatment Lagoon 1.38E2 +/-15% 1.20E0 +/-21%
7015 6/3/81 South Leachate Treatment Lagoon ‘1.36E2 +/-16% 3.92E0 +/-233%
7016 6/3/81 Sludge Drainage Pipe 1.02E2 +/-15% 2,.40E0 +/-290%
7022 7/10/81 Middle Leachate Treatment Lagoon 1.04E2 +/-18% 2.40E0 +/-290%

7028 4/29/81 Standing Water at NE Corner Shuman Bldg. - 1.24E2 +/-28% 1.15E0 +/-195%
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Radon Flux Measurements Using Accumulator Method
Table 7

Date Time Location Environmental Conditions
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Ci/sq.m-8

04/21 09:33 Base 1 (Area 2, 011J) 10 degrees C, damp ground, moderate wind . P 28

04/21 10:21 Base 2 (Area 2, L38K) 10 degrees C, damp ground, moderate wind 6.7

04/22 11:48 Base 1 (Area 2, 011J) 15 degrees C, soaked ground, 1 hour after rain 332

04/22 12:38 Base ) (Area 2, M99H) 15 degrees C, soaked ground, 1 hour after rain 1.7

04/23 08:24 Base 1 (Area 2, 011J) 15 gegrees C, damp ground, sunny, last rain approx. 293
12 hours

04/23 09:12 Base ) (Area 2, MI99H) 15 degrees C, damp ground, sunny, last rain approx. 7.9
12 hours )

04/23 10:00 Base 2 (Area 2, L38K) 15 degrees C, damp ground, sunny, last rain approx. 5.9
12 hours

o 04/24 08:38 Base 3 (Area 2, M99H) 7 degrees C, damp ground, cloudy, last rain approx. 2.7
w 2 days

04/24 08:40 Base 1 (Area 2, 011J) 7 degrees C, damp ground, cloudy, last rain approx. 9.8
2 days

04/24 09:29 Base 2 (Area 2, L318K) 7 degrees C, damp ground, cloudy, last rain approx. 1.5
2 days

04/27 09:05 Base 3 (Area 2, M99H) 21 deqgrees C, hot, ground dry, sunny 2.2

04/29 08:52 Base ] (Area 2, M99H) 18 degrees C, sunny, last rain approx. 12 hours, 14
light breeze

04/29 09:36 Base 1 (Area 2, 011J) 18 degrees C, sunny, last rain approx. 12 hours, 540
light breeze

04/29 11:10 Base 4 (Area 2, iOO0P) 18 degrees C, sunny, last rain approx. 12 hours, 63
light breeze )

05/04 10:05 Base 1 (Area 2, 011J) Cloudy, drizzle, last heavy rain approx. 1 day 43

05/04 15:34 Base 1 (Area 2, 011J) Cloudy, drizzle, last heavy rain approx. 1 day 33

05/05 09:44 Base 1 (Area 2, 011J) Cloudy, drizzle, soaked ground, no wind 177

05/06 09:49 Base 1 (Area 2, 011J) 7 degrees C, windy, wet ground, last rain approx. 269
12 hours

05/07 09:32 Base 1 (Area 2, 011J) 10 degrees C, windy, ground dry at surface, sunny 34

05/07 10:48 Base 3 (Area 2, M99H) 10 degrees C, windy, ground dry at surface, sunny 1.5

05/08 09:45 Base 3 (Area 2, M99H) 15 degrees C, cloudy, moderate wind, ground moist 8.5

05/08 10:28 Base 4, (Area 2, 100P) 15 degrees C, cloudy, moderate wind, ground moist 243

05/11 11:43 Base 4 (Area 2, i00P) 13 degrees C, light wind, soaked ground, rain approx. 28

12 hours ago



7, cont.

Time Location

11:15 Base 4 (Area 2,
12:08 Base 1 (Area 2,
10:10 Base 4 (Area 2,
10:50 Base 1 (Area 2,
10:30 Base 5 (Area 2,
11:04 Base 6 (Area 1,
09:51 Base 6 (Area 1,
10:13 Base 6 (Area 1,
09:44 Base 1 (Area 2,
10:24 Base 4 (Area 2,
10:24 Base 6 (Area 1,
10:01 Base 1 (Area 2,
10:41 Base 4 (Area 2,
11:23 Base 6 (Area 1,
09:53 Base 1 (Area 2,
10:27 Base 4 (Area 2,
08:51 Base 6 (Area 1,
09:33 Base 1 (Area 2,
10:12 Base 4 (Area 2,
08:43 Base 4 (Area 2,
11:44 Base 4 (Area 2,
09:14 Area 2, kOOR
08:45 Base 6 (Area 1,
14:54 Base 4 (Area 2,
09:03 Base 1 (Area 2,
10:10 Area 2, I00F
11:37 Base 4 (Area 2,
09:2]1 Base 4 (Area 2,
10:39 Base 8 (Area 1,
11:17 Area 2, M62J
10:16 Area 2, UOOP

Environmental Conditions

15 degrees C, windy, cloudy, last rain approx. 1

day

13 degrees C, cloudy, ground moist, last rain
approx. 8 hours
13 degrees C, cloudy, ground moist, last rain
approx. 8 hours
cloudy, light wind, drizzle
cloudy, light wind, drizzle
sunny, light wind

cloudy, heavy rain last 2 days,

13 degrees C,
13 degrees C,
15 degrees C,
10 degrees C,
strong wind

10 degrees C,
10 degrees C,
10 degrees C,
18 degrees C,
18 degrees C,
18 degrees C,
21 degrees C,
21 degrees C,
21 degrees C,
21 degrees C,
21 degrees C,
28 degrees C,
28 degrees C,
29 degrees C,
30 degrees C,
32 degrees C,
34 degrees C,
39 degrees C,
33 degrees C,
33 degrees C,
33 degrees C,
21 degrees C,
18 degrees C,

drizzle,
drizzle,
drizzle,
no wind,
no wind,
no wind,

ground soaked
ground soaked
ground soaked
sunny, ground damp
sunny ground damp
sunny ground damp

sunny, no wind, dry soil
suny, no wind, dry soil
sunny, light breeze, dry soil
sunny, light breeze, dry soil
sunnny, light breze, dry soil

dry soil,
dry soil,

last rain 2 days 29.90" hg
last rain 2 days 29,90" hg

damp s0il, light wind

dry soil, 29.90" hg

slight wind, dry soil 29.85 hg
light wind, dry soil

no wind,
dry soil,
dry soil,
dry soil,
dry soil,
dry soil,

damp soil
moderate breeze
slight breeze
strong wind

no wind 29.92"
light breeze

pCi/sq.m-8
15 degrees C, windy, cloudy, last rain approx. 1 day

310
18

206

30




Table 7, cont.

Date Time Location Environmental Conditions : Flux
pCi/sq.m-2
06/11 10:39 Area 2, TOOP 18 degrees C, dry soil, light breeze 85
06/11 12:07 Area 2, h0OX 18 degrees C, dry soil, light breeze 1.8
06/1) 12:20 Area 2, jOOW 18 degrees C, dry soil, light breeze 1.9
06/12 09:56 Area 2, UOOP 26 degrees C, damp soil, light breeze 29.98" hg 14
06/12 10:08 Area 2, TOOP 26 degrees C, damp soil, light breeze 29.98" hg 35
06/12 11:20 Area 2, h0OOX 26 degrees C, damp soil, light breeze 29,98" hg 0.6
06/12 11:30 Area 2, jOOW 26 degrees C, damp soil, light breeze 29.98" hg 1.0
06/15 10:03 Area 2, 100L 29 degrees C, dry soil, gusty, 760.5mm hg 0.8
06/15 10:15 Area 2, JOOL 29 degrees C, dry soil, gqusty, 760.5mm hg 0.7
06/23 10:17 Earth City, offsite bkg 27 degrees C, damp soil, no wind 30.14 hg 0.5
06/23 13:50 Taussiqg Rd, offsite bkg 27 deqrees C, damp soil, no wind 30.14 hg 1.5
06/29 10:03 Area 2m UOOP n/a _ 16
- 07/06 10:20 Base 4 (Area 2, 100P) Damp s0il, slight breeze 138
~ 07/06 11:24 Taussig Rd, offsite bkg Damp soil, slight breeze 0.3
07/08 14:00 Area 2, J30L 31 degrees C, dry soil, slight breeze, 30.20" hg 0.4
07/08 14:30 Area 2, HO040 31 degrees C, dry soil, slight brze, 30.20" hg 0.4
07/10 10:19 Taussig Rd, offsite bkg Damp s0il, started to rain during accumulation 0.3
07/10 10:09 01d St. Charles Rock Rd Bkg Damp soil, started to rain during accumulation 1.0
07/16 10:49 Area 1, M10G 26 degrees C, damp soil, 29.96" hg 22
07/17 10:10 Area 1, M10G 25 degrees C, dry soil, no wind, 30,02" hg 14
07/20 10:25 Base 6 (Area 1, IOOA) 30 degrees C, damp soil, mild wind, 29.86" hg 59
07/22 11:25 01d St. Charles Rock Rd Bkg 26 degrees C, damp soil, no wind 30.10" hg <0.1
07/24 08:14 Area 1, M10G 24 degrees C, damp soil, light wind, 30.06" hg 15
07/24 08:31 Area 2, p07S 24 degrees C, damp so0il, light wind, 30.05" hg 168
07/28 09:05 Area 2, p07S 23 degrees C, damp soil, mild wind, 30.06" hg 34
07/28 09:23 Area 1, M10G 23 degrees C, damp soil, mild wind, 30.06" hg 61
07/29 08:09 Base 8 (Area 1, 1001) 18 degrees C, damp soil, light wind, 30.21" hg 0.5
07/29 08:26 Area 2, p07S 18 degrees C, damp soil, light wind, 30.21" hg 173
07/29 10:04 014 St. Charles Rock Rd Bkg 21 degrees C, damp soil, light wind, 30.21" hg 0.3
07/29 10:50 Taussig Road offsite bkg 21 degqrees C, damp soil, light wind, 30.21" hg . 0.2
07/30 08:09 Area 2, p07s 23} degrees C, dry soil, sunny, light wind, 30.21" hg 38
07/30 08:16 Area 1, OOOM 23 degrees C, dry soil, sunny, light wind, 30.21% hg 3.2
07/30 09:20 01d St. Charles Rock Rd Bkg 23 degrees C, dry soil, sunny, light wind, 30.21'hg 0.2
07/31 10:08 Area 1, O00OM 24 degrees C, very dry soil, sunny, light wind, 2.0

30.25" hg
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Table 7, cont.

Date Time Location Environmental Conditions Flux
' pCi/sq.m-2
07/31 10:13 Area 1, EOOF 24 degrees C, very dry soil, sunny, light wind, 0.5
30.25" hg

08/03 10:11 Area 1, EOOF 25 degrees C, dry soil, light wind, 29.94" hg 3.4
08/03 10:14 Area 1, OOOM 25 degrees C, dry soil, light wind, 29.94" hg 0.4
08/04 09:05 Area 1, EOOF 29 degrees C, dry s0il, light wind, 30.04" hg 6.4
08/04 09:11 Area 1, OOOM ’ 29 degrees C, dry soil, light wind, 30.04" hg 0.5
08/05 09:21 Area 1, EOOF 28 degrees C, dry soil, light wind, 30.07" hg 9.6
08/05 09:25 Area 1, OO0OM 28 degrees C, dry soil, light wind, 30.07" hg 9.6
08/06 08:35 Area 1, EOOF 27 degrees C, dry soil, light wind, 30.01" hg 0.4
08/06 08:40 Area 1, M10G 27 degrees C, dry soil, light wind, 30.01" hg 5.1
08/07 09:08 Area 2, p07S 27 degrees C, dry soil, light wind, 30.01" hg 122
08/07 09:15 Base 8 (Area 1, 100I) 27 degrees C, dry soil, light wind, 30.01" hg 0.4

- 08/17 10:05 Area 2, I00F . 20 degrees C, dry soil, light wind, 30.08" hg 0.6
o 08/17 10:10 Area 2, 100L 20 degrees C, dry soil, light wind, 30.08" hg 0.3
08/18 09:14 Area 2, 100L 18 degrees C, dry soil, no wind, 30.11" hg <0.1
08/18 09:17 Area 2, IO0OF 18 degrees C, dry soil, no wind, 30.11" hg 0.5
08/19 09:34 Area 2, IO0O0L 18 degrees C, dry soil, no wind, 30.11" hg 0.3

0.4

08/19 09:40 Area 2, I00F 18 degrees C, dry soil, no wind, 30.11" hg




Radon Flux Measurements Using the Charcoal Canister Method

Table 8
Sampling
Date Location Time(sec) Enviromental Conditions Flux
8q.m-
06/02 Base 6 (Area 1, 100a) 6,000 30 degrees C, dry soil, 29.90" hg pC1463 e
06/03 Base 4 (Area 2, i00P) - 4,980 32 degrees C, dry soil, light wind, 29.85" hg 29
06/03 Base 4 (Area 2, 100P) 1,200 32 degrees C, dry soil, light wind, 29.85" hg 613
06/04 Base 1 (Area 1, 011J) 7,200 34 degrees C, dry soil light wind 147
06/10 Base B (Area 